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JC3 tej':Kiq:it:a jui*2*entlu in use or under developr.eKt 
i'^ jLjeKjies hji:^e leeK zKjluded* Trie teciiKolo^ical. dividiyig 

liyie Lezi:een rUJLr.L'jj^e s^id zeS'miquea developed for use by the nilitary 
^:d t'^i:se developed jor jLvIUjdi applicaticna is so diffuse that it 
is i^irtuslly irpossible to sepjLrate the tix> j}id still have a report 
t''U2t is fjiirly represeyitative of the current art. 

(U) FiKally, reoojyiizin^ the sensitivity of many of the 
zcvijs jovered in this report, it was not intended that inclusion 
sf jyiy technique or device sriould be considered or. endorse^.ent either 
by At.? A or RAZIC , and in instances 'Snere proprietary equip^rent is 
liscussed and/or illustJ^ated, it has been selected r£rely as an 
exarple of 'Jhat is currently available or in use and does not in any 
\'zy constitute a reconnendation for the particular item. 



INTRODUCTION 

(L) This brief survey of non lethal weapons and the supplemental 
3 J 3 i ! o':raD'^y (see Appendix following reference list at end of report) 
/o r.-ve- zrezare^ by merpers of the PACIC staff. It has been oraanized 



(1) Statement of the Problem , r-jr-nri/os the aene.ral criteria 
* o j-i- V* nor.iornal w--».-3pons -jrd the desirable and 

(2) Ch emical Incapacitating Systems . :"ps^:ri.^os various tvros 

* J r:'?r^^, , r-^ir pffort-, on the body, ."^nd various 



UNCLASSIFIED 



UNCLASSIFIED 



^3) tJt'Ctjr^.^qru»_tjj^ SjHM^^^^ 

(4) Sar riors >^nd Mechanica l nt-'t(^rj;vftts^. . f : *• ' ' : 

STATEMENT OF THE PROBLEM 

' . > At r^t? Ouitsot it s'^'ojl J t^*^ jto: U\ :t no v.*'ir.^> ^iiy •■.to'' , ♦'✓♦•r. -v^.-r 
„■ • • r-.^o'-^ vt^ry cjre^jMv crntriv.^J, cjn b»: r:j.Je e nt i r>7ly nor. I >-;t">.j I , i'ir*\,- 

^ ^'-o '-ec'^anlcal ororle'-s onr^-jn tero'J in suc»^ systems 'jnrJ ^jrjrtl/ L'ri:-.- 
• : ' ^ ^^^'-e-^ce in re5:jon50 o* injividudls to 3 given level of stress. 

Kc) The development and imo lementation of nonlethal weapons syster.s ar^ 
-5-2Mv rrerised upon at least three assunptions. First, it is assumed that 
re'-sons against whom a nonlethal weapon is to be directed are not already 
.":er -i^-e control of whoever is to use the weapon. The nonlethal weapon, like 
a-v -t-er wearon, is intended to extend the operator's control over the behavior 

;-:'viJj3ls who otherwise would be relatively autonomous. Vore speci f ical I v> 
-:-.e--5\ -.eaocns are generally intended to prevent an individual from engaging 

.-:e5ir3:le acts. This brings the discussion to the second assumption 
.-reriyirg nonlethal weaponry. It is normally assumed that a nonlethal weapon 
.■II ^e er^z\oye6 in a tactical conflict between individuals or groups. This 
-si^'-r-'-icn imposes certain criteria upon the design and choice of weapons, 
s.c'i 35 t-e requir9ment for immediate effect. These criteria will be discussed 
*-r*-9r s-^ortly. The third assumption behind noniethal weaponry is that it is 
::-5ir3::;le not to have greater effect upon the target individual than is necessary 
-z co-:trol his behavior In the immediate- tactical situation. Thus, the use of 
:e3:l/ ^orce, of force excessive to that required to accomplish the immediate 
--ii^-, or of force or control techniques which will have long-lasting or permanently 
vj-a^:--; c-**ecrs Is dee'ned undesirable. Apart from the moral arguments in 
•J.:- "^e use. cf nonlethal weaoons, public officials find it prudent to 
- z^z\\z opinion and try to minimize tiie political and legal repercuss i c-^s 

■ - follo#^ the use of deadly force. The desirability for nonlethal force 

'.-■"'ir -jccont j3ted when there is a danger of innocent bystanders being 
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, , ,jr, .run' itom To iton, it ii puSbible to «i,tdOli;,n gc-nerjl '.rlt-.-rlj 

:." :h' u-ooj To js-ioiS tn^' accoptob i I i ty of pjrticular wecpons. 

'lOnletnal i ty 

(...) Tne JesirjDility for nonletnality has already been noted. It is 
.v,i. "o«ovor, to stress that nonlethality is best stated in terms of what may 
it^risTical ly expected when a particular weapon is used against some norr.al 
j iT-i-;.ti.on of Individuals. Nonlethal weapons, like lethal weapons, depend 
vr r-ieir effects upon a number of factors all of which- cannot be compensated 
^cr in tre design of the weapon itself. Among these factors are operator skill, 
-e conditions under which the weapon is employed, the response of the target 
;-Ji.idj3:3 to the weapon, and the physical and psychological health of thos 
against -nom the weapon is employed. When designing a nonlethal weapon, it is 
-ic^553rv to optimize trade-offs between its nonlethality and its incapacitating 
:-e-T;3l. The ideal balance of absolute incapacitation reliability and absolute 
-or.ierial ity (i.e., 100 percent of survival of persons affected) Is probably 
ze\o'2 tne present state of the art. 

Incapacitation Potential 

(U) Given restrictions on the employment of lethal force, the concern 
-35 reen tc discover ways to exercise nonlethal force which is readily applicable 
to tactical conflict situations, which can be used against an Individual who is 
revond arm's length from the operator (ruling out overpowering the individual 
r-^/sical ly). and which will prevent the target individual from engaging in 
.-e3ired behavior. This latter ability to "incapacitate" might be defined 

gtility of tne weapon in question to prevent an individual from engaging 
> r^3! -directed behavior wh.ich the operator of the weapon finds undesirable. 

I ^ this class of undesirable behavior includes a range of violent and 
-.'•"t'si ^ct3. The mode cf incapacitation is variable, depending on whether 
- --v.' i3 r,ade upon a person's ability to concentrate attention on his 
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• . y: L.-:ii\ r ..nv. t f n 1 • . jL ; I i ty tj trjy«-t-.«." T-^rrjir. ir .r !. 

r ;-.j^.kJ Tjt i jr>, rjr^jirvj tf nin^r U i f > > r ono -J i '.f r t i '^n:. i'-r 

• .-vvj-.'.., trio firbl- of whivJi i pr-Ojlly fiut orv^y-n to prev^.^nt u sTfy ^1,, 

• ..r-.'l ..ut jnj rnc other po*^ i 'wj problom-, of convenience i-jr tr»e porior. usir-j 

^ejpon. Further, dot,irdbl"e chdrjcteristics of tu\s i ncdpoc i r j^t i 
i"TvJljcv of effects; tempor jr i nos^^ of effects; reversibility of effects; 
■ i'jl biJ-? ef^e.-rs; jnd preJ i ctjb i I i ty , obviousness, jnd reliaDility of.prir- 
.J ! e r r t. J t . • 

(U) Imnediacy of Effects . Given, rhe intended use of nonlethal vi^eapcrs 
- rjjrijji confiict situations, it is usually desirable that their eff3Cts occ--r 
. 3 ?erioJ of seconds or possibly a few minutes after they have been used, 

.r-er-.i^e, these weapons would be of little or no value In preventing specific 
,tjlc"it or criminal acts. 

(U) Temporarlness of Effects , It Is generally desired that the 
e*tec*s of nonlethal weapons have a duration great enough to allow their 
rr'.^r3*-rs to gain control over the target Individuals or over the terrain 
':e'r.z contested or both. When used against groups of individuals as in riot 
.^^^^^1^ ,^ i5 desirable that nonlethal weapons disrupt group processes and 
^-e'-ery diminish the effectiveness of that group's goal-directed behavior 
' z-z e^ougi to eitner thwart the aims of the group, capture the members of the • 
z^z^z, or achieve another similar purpose. However, Incapacitation which 
v'>-res for longer than is necessary to achieve immediate tactical aims is 
r ..OS* a-, inconvenience and might become an outright burden on those using the 
- — itrthji weapon. This is more the case as Incapacitation approaches 100 percent 

(UV Reversibility of Effects . Once a nonlethal weapon has been used 
vDor^tor's goal achieved (e.g., clearing a street, capturing a criminal), 

• - : • :» f -St; Ic to "turn off** the effects if they are such as to endure 

' ». . J^l•i to rcworse the effeds of these types of nonlethal 

" ■? ".i-*v it ..'iii»-r to transpcrr or interrog.ite a prisoner, minifrijo 
• -j'' :» l.^'in'] <5ff»-»ctod, etc. The mettiods used to ro\.orse 
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1 J, i i . .1 ■ i . • c r eT* r c.^i-i i r t*i J t i f J I v i --j^j I * it t ? • i r * : • . ; 

• J. / i i . J f i .'f-.u r-.o^c'jS i t jTo Umh' Jt.'..^.n t .j^'i i j t i uf i. j i I J i ' j'. . *»• r j I 1 , • 

:■ ^'-i-: ■•■.jt re^ ors i ^. i I i ty t't» j -ji^'ple pr•.•.»*•J^J jnJ f.jirly irr-?ji it- ir it. * - 

A-.v '^v-'fUothjl ^^^oJpo^ »*rv.>f ottfLtj v..jn •;mIv la rcvt,*rb».'J jfTvr- j i . • ' ; 

' v \ o i :> not gonorjlly jCi-op t ji.> I e . 

^l) The tenporjr i nobs jnj rover s i t; i I i ty of offu^t^j dro i r ji. j v ;i 
''^e rojson thjt theso fojtures help to minimize the liKelinood of jc'.i>,"t:. - . 

o'' I j\ f'v^.'^ of J nonlothdl wejpon. Tor oxjmple, d person who has L-eer. -jtrj,^».-: 
J J 1 Ss^M- i er 1 1 chemicjl jgent couN injure hinself, perhaps fatally. M t-i > 
•^^^^TcVis to a DystanJer who is not placed under care, and especially if t-v 

f^e j^ont last for some time, then the probability of such accidents ii " - ■ t ; : . . : . 
" is is clearly an unacceptable outcome of the employment of nonlethal wOj^^'^s. 

(U) Minimal Side Effects ^ The less frequently that side effects cc--^ 
a ^i-e"" '^or.lethal weapon, the more It is possible to standardize procedjres s-ise:--'* 
*j irs er.p I oynent. In addition, the less extensive and enduring these siJe e^fe.rs, 

less probaDle that complications or death might result from using the «ea;^^^. 
less lii-ely are such side effects as disfigurement or lasting disablement, t-e 'xre 
-eijiiv 3 given nonlethal weapon will be accepted, so long as it is an effective 
-^ca^acitar.t, 

(U) Predictability, Obviousness, and Reliability of Principal Effect , a--* 
*is sal: above about minimal side effects Is related to the need to be able to r*'t?: = :* 
: '^oiy -con the principal effect of a given nonlethal weipon. The user of a 
ji *o.j^o^ should know ahead of tine how an affected person will De^ave ^-^z t- i s 
: r <-,^jjld be patently obvious to the user. This will help the user tc f^^ilv 

r^e advantages of the weapon and at the same ilnie It will assist him to reo.:- 
m-fj^ .n^^sual and possibly dangerous secondary effects occur, signaling tr>e ccss^r-e 
' : * ,r ;r.,fossi-/nal modical dM. At the sami? time. If the operator dees ^^ct --.^.t* 

♦ ':o i'- tne effectiveness of the nonlethal weapon^ resulting perhaps fr.-*^ 
• . J jjte I y jncapacitat3 persons or Its Inconsistency of f jnv:tic'^, t^^k^-- •*o s 

' i. J. -ill pr'„i>iMy not tt- errploycd even «hon i t i s a * > I I I •* . 
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.. ^"e j^t"'"^^ "'J* if"- u-.'t*, of thi? furor ovt?r its u^e *js uitJo te * I y t i 'i ' . ; 

• .i'^rt-. A..t^ji tjtj|irir>s frcn '^jjt.jrd gjs drK.-jntecJ to less tr.dn 2 per',e' t 
*• *-v: *oro expose J to it sufficiently be listed as casualties. Tnis ••js j 
; ror^e-^tjie ot jejt^s thjn thjt f'^jn all other causes. Polls hdve sro**-^ t- 3* 

t-d r-rlic is '-dJe j*jro of tne facts Surrounding chenical agents, t'^ey i^e 
-c^o i^reejnle to their use^*\ As nore confrontations on canpuses and civil vioie^ie 
^'^o tvpes experienced recently take place, chemical agents nay well becone a 
readily accepted item In police and military arsenals. 

(^) A^ile f^any of the advantages and disadvantages of chemical weapons 
is5*e'-s are specific to particular agents and systems, some general observations 
.J- ce "aJe: 

* in i;o6, an extensive report on chemical Incapacitating agents ["State-of-t^e- 
-r- cn inpair*^nt of Voluntary Muscular Activity (U)", RACIC Report No. 

-.A--i7i-!7 (AD 373 253)] was prepared for ARTA by Dr. G. A. Lutz, Associate Chief 
c Che'^istry Oivislon at Battelle-Columbus; Dr. M. S. Sadove, Head 
on of Anesthesiology, University of Illinois College of ^^edicine, 
'^ois; and Dr. J. L. Schnidt, Clinical Associate Professor at the 
^ ✓o-ji*/ **^dical School and Princl'>al Physician at Cermak Memorial Hospital, 
-I'^-v, Illinois. This report provides a comprehensive study of three main 
M^s^»»s of ^^cnts: (1) those thot are skoletal-muscio depressants, (2) those 
jj^'ect the central nervous system^ and (3) those that affect the cardlo- 
^55>:ji5r sys^e^. sceM aneous additional chemical agents as well as biological 
^1 .0 'ji'icussed. Thn -Jit^ presented In this report on the various 
wh^.h a'^e In use today are still valid as are manv of the condluslons and 
; ''-.r % for future research, since the technology doos not ch,in».je rapidly. 

- 4 r*>?^-^^s for this slow rh.jn^^? is, of course, tho necessi*y fv-^r lonq- 

V.-- ^ / -.rronrifT) ,in^ to'^fir,-^ to dofcrmi.no sift^ty bofv^ro tho ,"^;>*nt^ 

• • .. r ..^ • J/ r <■ ! ♦ I i ' «• J f r t » ! ^ i » n : i\ ^- ..-^^ " * ^ ♦ i ^ n 



'. ♦ t*^e "r 'Jdn 

. ♦ ♦"e ::i / ! s 

• - r -5 V. . Ml 
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rjt^r>. I'^^^, f.'v V .jn ! ! i 'j*jor«i j tc J j^r-j^^ls for 
jjni I' i t r jt i vi I t*u? rr^jpirjtjry trjv.t or Ly rui-jns of 
J nc lot-jl Jjrt f f .. jt jnt.»oj, .jjninistr.jti.jn, 

i4) 1^0 ottcvts ot '^jry jjonts r.jy bo reversed Lv thu u of • 
j t J :os : 

(I) Agents wnic'i jro Ji :»ptir^O'J. in the nust.conrcn w^ys (fOj, 
jorjsoU powJer sf^o^vo) jro highly sjSceptlDic- to jnpre- 
JictjLle jt'^-osp^orij pn»*norXJnj, 

(J) Agents in theso for-^s njy be blown back to "^anper frien:ly 
personnel . 

(3) Vest jjents now in uSG hjve a ratner narrow margin of safety 
(tnjt betv»eeen tne effective and dangerous dosage), ••^reover, 
in the case of many agents now available, the condition pro- 
duced within this margin of safety Is net sufficient to deter 
all highly nctivjted Individuals. 

(4) Acvion is not Sufficiently rapid to successf u 1 1 y counter an. 
opponent ar'ned with a conventional lethal weapon. 

(5) In the case of sof^ of the milder agents (such as CN) victif^s 
frequently develop a tolerance to Its action which renders it 
much less useful on a continuing basis. 

(6) The effects of a chemical (often the difference betwee'^ 
lethality and nonlethal i ty ) are often a function of dosage, 
and dosage is difficult to regulate accurately unjer riot 
or battle conditions. 

(7) As f-er.tioned earlier, the use of chemical agents of any type 
is distasteful to many people. Recent executive decisions 
have Indicated a national policy unfavorable toward the of- 
fensive use of some types of chemicals. 

Criteria for Selection of Nonlethal Chemical Agents 

f T'.j l:.«in j rri tf^rij, from the FjltCQ Chpnlcjl A^^-t^s v.^'^^.jt 
,.'t,riy., of trwj con-jtrjinto pl.J'.-i.'"l upon c i v i li jn I jw ont ^r.'O'^^'^t 
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in jnv uonct-'itr .i* i n li-.-ly ^ = . to Ji.- v.» I j i r. 
I ! »L.e .Jl'P I i s .J t i -n . 

3. fVoJjCc; r.i: i 1 r*^v >'-'n i' lotion . 

L. TroJjce Josi-^»J i^Moct^i ir lo** coro-*ntr3t i ons , 
sono^^ere in tho range of a few miMigrarr's per 
cut? I c »^e*or of a» r. 

c. f^erriit rjpiJ ro^ovory without lasting effects 
when Subject is re^o'^oil iron the contar^i nated 
area. 

"3. Deliveratiltty • The agent must be deliverable in 
sufficient concentrations by delivery systens 
adaotable to police reauirernents arising fron 
the nature of field operations. 

•M, ^hn-Pereieten^jy - The agent r.ust be temporary In 

duration of its effectiveness and should not present 
major deccntar I rat i -n oroblens. Persistency Is a 
-roduct 0^ several fjctors including the nature 
of the agent, f^t^od of d I ssen^i nation, weather, and 
the area conta'^i nated. 

••5. Stal ility - T«^o aqent should be stable over wide 
ranges of tc^per.^turo variation and storage 
conditions. It nust be conpatlble with selected 
del I very systems, 

"6. Acceptability - The use of the agent must be tolerated 
by the general public. A negative response on the 
part of '^st of the citizens In a conmunlty to a 
specific agent nay welt offset any advantages that 
the agent might othf»rwise offer, 

"7. Coat Kff(^^tio*^nci^Q - The total cost of the delivered 
,j';«3r.r riu'^t r f ort i 3n )to to its of f cc t i von^ss 
.»n?j '^.jT'pot 1 1 i v»» with a>:ct»pt.jblo a I tcrnat i vos . In 
j'j'i 1 i , th»» c of c?^t»ni('.al munitions mu'"»t bt> 
r<' j-o'^ it. U* in rr. iitl.n to po I i ct* ro'^ourco^ . " 
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The Search for Suitable Compounds 

raking note tMjt j reljtively smjll r.gnber of compounrjr^ r^-et t^v 
:..it rvi^lrer^ents of ef toctiveness and safety, sevorol of those fron Table I 
.N-^ij-- .irre.^r to shov* special promise are discussed below. 

Irritants 

(u) A sensory irritant produces a reversible incapacitation as a resjit 

- 5e-sorv stifnulation following contact with skin, eyes, or mucous membranes. 

^-e obvious advantages of such an irritant is the speed with ,^hich ir acts, 

- -je I* 3Cts Jirectly upon the nerve endings. 

0^) ^ Since world War I, the most widely used irritant has been CN (tear 
ris). Recently, however. It has been replaced in many Instances with CS whose 
jj^;.-- is more rapid and whose effects are more severe. CS has had wide usage 
in .;etnjm, although reports from there have most often dealt with the use of 
5 3 10-3 '•^^^ \efr>a\ weapons. The use of CS as an agent for softening the enemy 
,z *ha^ -e could more easily be engaged with conventional weapons is not the 

- e*<ective indicator of Its utility In a situation where lethality is 
^z'*' cesi.red. 

C^) C2<^0ther examples of respiratory Irritants with approximately the 
:^-e effectiveness as CS are: EA3547, Compounds 126312, EA3365, EA2542, EAI779, 
:. - n::, ^-d cacsalcin. None of these compounds has any lasting effect once the 
v'-t:*" 1 3 no longer breathing contaminated air. 

(J) The possibi I Ity exists, however, that one of the aromatic arsenlcals, 
' s-ch as might be used to produce both short-term Irritation and longer term 
- ,-^e-Jc effects. These systemic effects which begin about 30 minutes after 
-xr^':,.re a^d last for several hours Involve headache, nausea. Intestinal cramps, 
I'i, a'^'l general depression, 

A n-j'-.bor of ag'jnts, notably CX, produce Intense pain almost 
!*..{/ ^-or. ^onticting the skin, but s I nco response to piin is •:omev.h3t 
-v .- '".tl/j^ion ,^>nrj Qthor f.ictors, CX might r^osf effectively bo usoJ 
jti'^r #^itn oo'^.i tho other irritants. 
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-eJJtior. to C> ^J^ jtfocteJ to -.one extent by sMn cio'-.-r. ! .r,.,r 



'o.-t'^; jrrejroJ to t^* 3ttectt>(j less violently thjn I i t-sH 



Analgesic s 

^'^\/<^css\^\\ the ^est known of the analgesics is morphine. A'.ile 
- J-. e»*.*otivep it Joes not have the desired safety 'nargin for use ac a 

c--h.i. .e.iron. -xeiejrch i^ he.inq carried on to produce compounds i ^^.e 
, -.o'v *j.v^rjrle mjrgin of safety without losing the desirable analgesia and 

typical example of a morphinelike analgesic is CS4640 (etonit^z-e 
• - . - cause physical knockdowns of test animals at tr.e microgram (of agent) 
:er . iccrjm (of body weight) range, CS464C as an analgesic is approximately 
.^^^ -:-05 35 potent as morphine. As the compound now exists, the safety margin 

... . * (5) 
i rj^^er small in primaTes • 

Anticholinergics (Causing Prostration) 

[^y)) ^ Probably the most promising of the anticholinergics (agents which 
:ioc^ *-.e Dassage of Impulses through the parasympathetic nerves) are the 
tivtclates. These compounds produce such symptoms as rapid heart rate, 
•-cocrcjination, blurred vision, delirium, high blood pressure, vomiting, and, 
;n :33e5 of higher dosages, coma, f^reover, these symptoms can be produced for 
i :.r3*icn of from several hours to several weeks depending upon the agent 
— .se-. Cone of the more active of these compounds are listed in Table I along 

as producing prostration. They are effective at a dosage of I microgram/ 
^iio^ram of body weight 

Emetics 

The agents which Induce vomiting apparently act by stimulating 
. -f .-^o train known as the chemoreceptor trigger zone. As Incapaci tants. 
- • <i:r|/ effective and work rapidly although not instantaneously. At 
, «... ^..^ pr-jmioinq of the vomiting agents Is Compound 22892b 

,(7) 



.11 

C .mkIus ions 

^ l/^ \r .MH i .^ r.MJilv nv>*ijJ th it tr».'ru iro .1 v irh-ty of d^,-^- i i I i t i 
V *.-*--r J.^velopnent of • v J I I'^^nt CMPJ^ility. Ar^c.nn the n.r,r.-r r.r-.-i J^': 

3-e Olw.^ljtes ro.Muoe of t»u.M r nc; -.. of a .tlun dr.- s^ifety r^tlo. At 

-o**ew^r, CS, a'^>I, ^nj relj^^J i rr i tdo tr. jre likely to rer..iln tve c to'^-: 1^ 
V"""-. iv^tn the militjry and police drsendls. 

Dell very Systems for Chemical Agents 

(U) A number of effective devices exist for the delivery of presently 
..^eJ c^enical agents. Many of these, with minor modifications, could acconnccate 
--e c^er-icals which are currently under dovelopment and testing. 

(Ui Among these devices are grenades, of both expulsion and pyrotechnic 

-v-es, scecial ammunition, and man-portable or vehicle-mounted dispersers. 

-ere are also available a number of chemical shells, rockets, and bombs, but 

t--se have not oeen included since their size, weight, and velocity make them 

(8) 

ie*-ai ».^3Dons if only for mechanical reasons . These could, of course, te 
zors'ierei in tactical situations where some casualties could be tolerate:. 

Grenades 

(U) Probably the most common delivery device for both CH and CS in 
rict-control situations Is some tyoe of grenade launched either with a grenade 
!auic*ier or, mere ccmmonly, thrown by hand. 

(U> One common type of grenade is the expulsion type which utilizes 
in ex3lc3ive charge to either emit the agent through a series of ports in the 
zz-.f'.-.r.er, or through the rupture of a frangible container. Included in this tyce 
cf grenade are those employing the new piston release technique which Involves the 
.,se cf a PO-oer charge to activate a piston which literally pushes the agent out 

3-, exit tort located at the base of the grenade^''. Some of these grenades 
vo :e-.iQr.e'J so that the escaping agent creates a rocket effect causing the 

to 5i<itter along the ground. Extensive tests at Edgewood Arsenal^have 
:,-:.-r- this typo of grenade Is not likely to cause serious Injuries 

(';) The pyrotechnic grenade releases Its agent through a burning 
' . --.Jll,' ♦^^i'- involves u'v.-J of a coarsely granuljtod chemical aoo^t 

^ D/rotochnif. sutst-mco which will burn on ignition. This 




. * . ♦ :\r ^.^^iC ']rt>^' rN.*- J''*- 'i^'.-^' 



, . . ,v a^.ro.;,.T,, ,.npl.„in„ l,or. extern.. ..crcc. cf ^ 

:= to ,0 .c„n., :or „...por,...e o.Us .ever,, ...<re. 

truck— ounted oev.icos. 

V -.M types of .i.it.rv d-.spersers are shown Jn Figures < t^-.. 
. ) ,r.n_.r. type, o ^^^^^ ^^^^ 

i.,7 T-^ro-gn A-:3). Figures I.I and ^P^^S 

^sojry civil I 3w enforcement agencies. 



1 icu^d Stre am Pro.jectors 

. , re.are. to t»e .Uper«rs ere t.ose devices -h.c^ s.«=t a 

,:,e,- o. so..* l.a-d ."cacacl.ant at a. Indt.l.ua, ..nan target 

. ; ,.;4oe, o, tfs tvre o, ..aoon are a .etter se.ectW.t, o, .n.,v, . . 

. . , . .4..=t -ore oers.ste ct .ron tne a^ent since ,t ,s oro.ecte. 

:, . „:.: ;.::7;r,t.er tn,n e, , vapor. The .atn disadvantage o. tn,s tyre 

■ r«rt!:rr,;,arcn .n,„vsls C»rporaf,on p.Mis.ed , report on a 

^ .:. ...r.-A/.-^IUothefeasiPilitvof deslgni^Sa-"'""' 

' . . , s-rea. o, .ncaPac , .1="'^ » 

'.■ . ■,'.4' various -^t,r:ais studied, capsicun ol.or.sln. , deriv.t.v. 

.„..s..,n.„. provides en e»c.i lent revie. o« 



/".rr- n-.ti^n -v.tor.s .nj t.^c ^'jo a relating to chem.csl agents. 
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• t*.: -.w^.v- jLiJ.jt^J to hjve the most desir^^Dle chdrjc tor i s t i c s . qur, 

r j:«ri.-jrej ^hich Jomonstrdted the proper valving and nozzle asbenbly. Tf.i*. 
-'-o'e.reJ the liquid for a dist.ince of up to 40 feet with a dispersion 

... ^ (10) 
- " .V.o.-t IJ inches in duster 

(10 Recently, a number of aerosol projectors have been mrjrketed for 
■ use. Ar.ong these are the first- and second-generation Chemical Mace. 

'Vst of these devices use CN in some type of halocarbon solvent 

Chemical Munitions 

Military and Police Munitions 

(U) A variety of cartridges are available for use by both the military 
J- J rolice. Some, like the Federal Laboratories' Short Range Shell shoot a 
jl-.d micropul verized CN or CS directly from the muzzle of the gun in the 
sa-^e -manner as shot from a shotgun shell. Others fire pyrotechnic- or 
ex-jlsion-type projectiles for as much as 500 yards although most have an 
e^^t^-tive range of around 150 yards. Several typical military cartridges are 
described below. Some munitions employed by the police are 1 1 lustrated and 
jescriDed in Figures 13 through 15 (pages A-26 through A-28). 

(U) Military XH674 CS Riot Control Cartridge , The item furnishes 
Ar-ny units engaged In riot control with a capability of employing small 
:^3nttties of Incapacitating riot control at ranges beyond that of existing 
riot-control grenades. 

(U) The cartridge is contained in a 38-mm-d I ameter aluminum case 
a:-roxifnately 9 inches long and can either be ♦ired hand-held, with the M79 
-renade launcher, or with the M8 flare pistol. It projects a nonhazardcJus 
r.Dber container, which Is filled with a CS pyrotechnic mixture, for a distance 
,^ 65 to 90 meters when fired from the M79 or MB weapons. Shorter distances 
-ro ot^tained when hand fired (approximately 45 meters). The container emits 
'/v for ;^pDroximately 10 to 40 seconds. 

fU), The cartridge differs from the E20R3 and XM65IEI 40-mm 

:i \r-. t-.jt the E20R3 and XM65IEI can be fired only from the M79 grenade 
. ^. ... i h.i/e hi'^her velocity, and range, and better aimabllity. The 
' ' ;.: jr ; j-^e contains approximately twice the amount of CS as the other 



:.J I:. 

^^^ ^HiWtdrv XMb51E3 4Q-!nin Tactical CS Cartridge . i - .-^f t r i j j..* 

*".'f'jr i s." ljj:'v.rior. Moi-.pin(^ I M') jrjn'b i^itfi .j pjyludO of /t» yrjrvj, trie '.jrtri:.. 
^•ii JO'j J p\ r\-'rucnni V- tjjo. Trii^ item i prubontly In c?nginouriny d'jvt; I •^pr.»r ! 

Military E8 CS Launcher and Cartridge . The L8 CS idurK.ner c^r.'.i.T': 
.^r J Ijjncner rxjJuie i tn lo firing tubes^ e<jch containing four L2i iS-nn 
jjrrrij.jes (o4 l:5 cjrt r i Jyos/ 1 juncner) , d firing train, and a folding firing 
sTj"j for grojnj empljcement, A carrying harness with adjustable, padded, 
s-^j.l Jer straps, qu i ck- rel ease cord, and waist strap is provided for back-pack 
jjrrv . Aeight of the total assembly is about 35 pounds. 

(U) The E8 launcher is fired electrically or manually. The £23 
cartridges impact over an area 40 meters wide extending 80 to 230 meters in 
range, producing a uniform and effective CS aerosol within 15 to 30 seconds. 

(U) The launcher platform has an elevating mechanism for firing at 
six different elevations from 0^ to 90^. Range from launcher to center of 
target thus can be varied from point blank to 150 meters. After firing. the 
entire unit is discarded. 

(U) The range of this weapon Is up to 230 meters. It is nonlethal 

in tne impact area, but its high muzzle velocity creates a lethal hazard at the 

. , . ^. . (8) 
r^zzle during firing , 

Darts 



(U) The use of darts as a means for Injecting an enemy with an 
;'^c:2Daci tating agent has been discussed as a possibility by a number of 

i ters^ '^''"^^ While darts have not actually been used sufficiently on 
^'^f-an Subjects to compile an accurate history on their use, several instances 
their use have been recorded. 

(U) Several years, ago a psychotic prisoner who was trying to escape 
the Athens, Georgia, jail was subdued by means of a dart loaded with sodium 
i"/^'!. The equipment used was that commonly used by veterinarians and 

jt ion i st5 in subduing animals^'^^\ More recently, a number of 
^'■ii'j - J /o toen r.^jde using mature student volunteers by a psychiatrist, 
>. : : i 1 -J" C. Conner of Emory University and the Palmer Chemical and Equipment 
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-i i'^v;r» in lenjrrj ^ontjinin.j jpo/u.)rph j ne wji used. within 7^ *ioconOs>, t^e 
. ^T.n tolt chilleJ jnj Dek,.jnu' jljsby eyed, jnd h i blood pre^jsjre dropp»jd, 

' ^ ^'li-'^uteo rne victim »(ifjs njusejted. For jn hour jfter trut>, he ^-jb dLTucill, 
ill- jnj nejrly vjjnpletely i mmot) i I i jod . Present forms of this equiprrient ^ro 
^uite limired js to range, but research is underway to Improve the design. 

(U) Tranqui I iz in.j darts have been used for a number of years In 
SjDJuing wild or frightened animals until this practice has become quite routine. 
A large number of agents have been used for this purpose, none of which ere 
entirely safe, since all require a rather accurate dosage based upon the weight 
v^t the animai ^ * 

(U) The advantages and disadvantages of darts as non lethal weapons 
T-ay be summarized as follows: 

Advantages : 

(1) The use of a dart allows selection of an individual 
target - perhaps the leader of a group or a particularly 
destructive person - without injuring others around him. 

(2) The user can choose from a variety of agents to fit 
the specific situation. 

(3) The dart can more nearly represent a nonlethal substitute 
for a bullet than any other chemical delivery system. 

(4) Because of Its selectivity and because the identity of 
the agent being used is not readily discernible, the dart 
possesses a psychological advantage not shared by many 

of the other systems. The victim may wonder what he has 
been hit with and, whether or not it is essential that he 
find an antidote. 

Pi sadvantages : 

(I) Certain mechanical hazards are present with any system 
which utilizes a sharp-pointed projectile propelled at 
fairly high velocity. The eyes would be particularly 
vulnerable to such a device as would certain of the 

4- 

arteries of the heel and neck. Possibly a safer device 
would be one that fires a blunt rubber or gelatin 
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f I .i-,o-.- .1 J I 'V.I- li i.^'M? Hi iripj.,!. 

i'*t:uJ in L^.io ^juijin:] .juverc ;..jin withuu*' 0 i '>;-t«tjr i r.'j 

oli"iinjteJ Ly j:>i'ij J I i.'t> njJe of juft<;r nitjtt*r i cj I • 
i.^) Iho .jo^^jje is cr iti^jl with (^nernicul oyuntj now in use. 

A person usiny ^u^u d wojpon unJer battle <jr riot cond i ion^^ 
cjnnjt be expected to jlwjys choose the correct dosage 
Djseo upon the size of his intended victim. The only 
prjctlcdl solution to this problem is the discovery and 
use ot drugs witn a greater mjrgin of safety which may be 
used safely on i nd i v i dua I s of different sizes. 

(4) The darts now in use must depend upon tneir terminal velocity 
in order for penetration to take place. This requires the 
projectile to possess a very high Initial velocity. Perhaps 
an answer to this problem would be a dart with a spring- 
loaded needle which is triggered and penetrates upon impact 
regardless of its terminal velocity, 

(5) Dari's are not regarded by many as an "acceptable" weapon. 
Apparently, when a weapon or device Is of recent development 
and is used initially on animals and gains acceptance in 
this use. It seems to render It "unsuitable" for use 
agaloi,. humans however practical and humane It might be. 
Another example of this kind of thinking Is the use of the 
electric cattle prod against human subjects. 

(U) In short, systems using darts appear to show promise as nonlethal 
-.*i2?ons especially if a number of problems surrounding their use can be resolved 
^.e^a2.jrds connected with their use seem less important when considered against 
tf^e alternative of lethal weapons, 

(U) At present, tranqui I i 2 1 ng darts are fired either 6/ mea^^s of 
^ t , ,,jted gjns or by means of blanks of the type used for drivino nails 

" t , .^.^':^*^te f loors. 

f .J r; ;.r^' ^PJ'?> A-2';) shows the "Cop-Chur" dart which Is typicii 
: ♦ , 'vf*'.". .•^•rJ. The "L'jp-Chur Chjr^je" is j small explosive* <:h.:,r:t» 

r.;j If'^-j'.t, forrjn'^ tho dru<j into the tjr.^et, 
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" ? I / U^^i;,'^* A- '-J) ai.ijr.in«3 several typ»;b (^f tjjrts < " 



Smoke 



vU) T>>e use of snuKo po r se js a techniquo for obscuring the /isi 
"'t'^.r^ers of crowds is currently out of vogue . This is probably due to tr.e 
*;JesprejJ Availability of agents such as Oi which mure effectively achieve 
Jes I reJ resul ts, 

• (U) The chief advantage of sfroke over tear gas Is that 

upon dispersal or being blown by the wind It dc?s 

not irritate bystanders, nor does It exhibit lingering 

M 5) 

contamination effects 

• (U) S'^ke is also generally less expensive than tear 

(15) 

gas 

• (U) Most of the tear-gas munitions Incorporate a smoke 

component In order that crowd control forces can 
see which areas have been treated. 

• (U) Many of the devices and techniques used to 

disseminate smoke are simtlar to those used for 
the dissemination of tear gas*''"'^\ Thestf 
devices and techniques generally exhibit the 
same advantages and disadvantages (e,g«» fire 
hazards) whether used for disseminating smoke or 
tear gas, 

• (U) Mhite tn some tactical situations tt might be 

desirable to use colored smoke either as a 
signal or because of Increased Total Obscuring 
Power (TOP), there Is evidence that many 

it a iq % 

components of colored smoke arc carcinogenic 
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is [ i->F THl LLirTt ^nMAr/a.TlC sPf CTPi'M FOP INr.APACITATIQN 

^ :-.»r.' r i! •; *•* * ^ -■''^^ ^ " ^ ' 

" . :■ : " - i: i. : * ' i • t» ; < r - .- * 

Photic Prlvlnq and Incapacitation 

T-^> s^rr.-A^J utility vlsibl*^ flitkoring N'^ht .js i r^: ^'M ♦ ' ' 

■ -> r^o'^'SO.-J ur-.^n its ef^ovt on t»Tt> i*loc t ror^agnot i be^3vior t» o 
{♦ v3 teen note J it epilot^tics and certain other: ise r.^r^ol 
ox^i^i. jn jtrnor'nji .ilpha brain-w.iye signjture *^er .n-Jer'^cing a 
^jtjre jf the jlr^^ br;iinw3ve is such that It ha ; •recuency 3* 
: .\.-'o? r»»r second; it Increases in frequency when an -.- o -esting s-.:>:* 
y -'s eves; Jt decreases »n frequency when a subject en.i--:, r-ental 
•\; ;t ;s blocked when a subject focuses visual atter.*ior r object; 

♦ ci-^ te ''driver", I.e., a light flickered near the alpha •'v . jncy can 

' JO ) 

♦reojency to entrain or adapt to that frequency • The 
te^ind Suggestions for using flickering light as a ontethal 
" s ♦^at an altered alpha signature will produce altered c^art behavic*' 
u>s<;Aroj capacity to engage In goa I -dl rected behavior (e.g.p as with an 

c s<»i2ure). without going into a dotal ied discussion of all the 
-rr* literature, the following general points can be made about the 

* .'0^oi>^ of flickering light as an Incapacitating technique. 

( ;) f^hotic driving of the alpha signature is thought to be possible ^n 
,-^5*oiy ^0 r#>rrcnt of the popu I a t i on ^ \ Estimates of the portion 

5« g,Mch car. to "signi f icantly*' affected by flickering light range 

1 to 5 percent, with most estimates at about I percent^^'\ 
f :) "*:iQnif ir^nt" reactions to flickering light tend to be predomi nant i v 
' * "^iz/irrrss, sleop*, drfwsiness, or hypnotism. These reactions are 

• ? : • / i o^'hi bi t little or no object I ve relevance^ ^ ' ^ • Arv^ng 

• . -r ^r-iyirj r^t^s/i^ro i nc "Jr.ic i tat ion , e.q.» 2Ilin£ U-L 

( ) I ) , . 

, - ^ , p r» ■ .« ♦» .» '..jt t-, ' , I v«^'^ J^^ng thi»st* ppilorti."S 

'"""7"-.'-.-: ? ;;t r-,* I- t-, illy ^ llM*p Tin bt* .? C h : t> \, ♦» .J t^V 
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., I",,-;! is .-.tir it,.! f< : .. .< ir >: .' 

•• \- .•...r-.,.r.t .^f fu. ;v-rul : .:ili'v -■' ..•vr-i, I- .: . it,t:' : 

. -.-.I r'.- I." .1. ■•<■■ • ♦ i "•• 

■ , . I • k." :r : I i I 

Sin.v mo jlr'M w.ne io J i "li n i •.•>..■ J Ly r.-,t,; , tl/it^ ,r< ; rl.----: 
.if.,,! j-n-ntico^-'''^, it io oxroct,.Me t»„,t *itt., v.t W.. t ---.r 

!i.i^t can injure so"h> do.,ree ot i nr .,c taMon t r> ->f ^-.t -'.ul'J 
r^^-^^s. r... significance of this i nc ar j./ t.ti .n' . T .sK Dcrf orrarce is 
vo-alU ;;n>rjireJ jnJer conditions of flic;^er. -no resr;d-cnc-r fo„r.rtr..t 
••'-oro -js no si«^nificant difference boTv-eer. oerfornjnce wi tti and without fli-.-er 

rereatin, digits, addition, or serial sut.tract ion, :,nd no change ir, tacci'- 
-j»e could be associated with either an i- crease or decrease ir. flicker 
'-ej-er^cv". Another experinent involved rifle aiming accuracy. Un-ier co-ii*''': 

PC anbient lighting and a bright f I • ckor i r.^- 1 i n^. * .•^'^-^JP■-e i-c : 
■v.ever, with a lo- level of anb lent . I i ght the flickpring light aocarently 

effect on performance^^' \ The first set of results might be attributable t= 
-e -eed for sone minimal ambient 1 1 I umin.,tIon in order to use the standard 

(U) Among pilots tested for the effects of flashing I ignts, the mcst 
c:-^n reactions were boredom and annoyance^"V. Under normal stimulation, as 

actually piloting an airplane. It is doubtful that boredom or this source 
0* anncyance would be significant. 

(U) The reported cases where otherwise normal individuals succu-bei 
flickering lights are quite rare and comprise «n insignl f leant portion o* t^e 
:-.rJ3tion. most of which has been exposed to many of the sources of flicker 

are sof^times reported to Incapacitate individuals (e.g., flashing lig-^s, 
s...m.t shining through trees, Venetian blinds, etc.)*^'\ Effects achieved 
,'v-.-g'otherwise normal Subjects in the laboratory might be attributable to the 
i r.-r.^orv setting Itself. Drowsiness might occur in any setting where t^e-e 

\-:'. a-fclent lighting and little or no noise or other stimulation. Kinesthet^-s 
....,tion of boly movement) might result from eye movement and "driftin.y 

^ .... ^•t.,r!-,vio. This sar« oyo behavior migDt produce a mild r^^tion 

.n., trie "n ,u'>'?.i" reported in The literature. The ranoo c* .->-"j;* 
..... ..^ ' :,;r^ ei;'it.,-1 deoire-l reictio..b in the I ,ib>^r,, tory (e..T.. r>.-re-- 

. :.-r '....".n-i, rr.lor-, of ilgh.ts) is so wide th.^t it .ouU ^o ^'♦U-." 
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.. ..,..t ^- : »• ^. ! J iT»-... t ,'v»Mv f'..' '.t"*' f'/t-r. :< 

• ■ .. „ . .> , ! I -V- t ? ;■• -r^.j t . I t r f I , . ^.'f- 

Visudl Impairment 

The Visible Spectrum 

) 'Vv.* 0^ the work on tho u*:»o of the v^sib!*^ sr*?ctru?r to i'^c^ir 
.'5'" ^.15 Je.O^ with the effects of Jjzzie. The followlno conr | .js I'-.rs ha^e 
: ok^'^ '-ero'"*eJ : 

(1) T'^e closer an object Is to a source of glare, the frore 
the aljre interferes with tne visibility o* that 
object 

(2) For a given flash brightness, the flash covering the 
fovea* will ^i3ve its full dazzle effect only If Its 
anaular radius exceeds about 3 degrees. Smaller 
flashes yield progressively reduced disabling 

(3) In general ^ the adaptation of a given part of the 

retina is independent of that of another part; 6.g.» 

dark readaptat iori in a part of the retina which is 

affected by moderate glare will occur independent 

(24) 

of that part affected by extreme glare 

(4) Recoverv time after exposure to glare tends to be quite 

rapid, but the fovea tends to recover much more rapidly 

(24) 

than does the peripheral retina 

(5) There Is a tenrlercy toward linearity when recovery time 
Is plotted r^'^alnst flash Intensity, at least over certain 
r^r-ns o* 1 r trjns i t y ^ ^ ^ * \ (See Figure 18, page A-31.) 

' :^ J I Th I y '■j i '^n i f i c«nt difforonce in the recovery 

• t»... li't f ^ ^l.jsM I i*^! rM»'' ^nj .jijr.^tion 
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l'-fr\^.red 

(i:) Light sources M»ith j high level of infrared Cin pro'Ju^o r -^r ^ 

:ijre M'njposs, However, the sjme luminance and t^xpo^:.ure time n^itrtout t^.*.' 
!"><^rjreJ corpjnent Mtii yield the sjne glan? effect, ond infrjroj in ^-j f f * I t 
: -.i'^. i fy cjf^ cause irreversible d.in.Kje to tr^e eye. Higher intensities f 
visible lignt can cause irreversible damage . to the eye. It is bolie/e'^ t».-,t t* 
resultant lesions are caused by the absorption of the visib'e light by t-.e 
rIgf>?nteJ portion of the retina and the consequent degrading of the visil:>le 
ligh-^ into infrared or heat^'^^\ 

(U) The lenses of younger people transmit more Infrared, making the"-. 

'^re Susceptible to retinal burns. The same is true of the aphakic or lensless 

e\es. 3urns of this nature might be relatively painless. They probably occur 

( 24 ) 

'nest often from looking at the sun, as In a solar eclipse 

(U) One source of such retinal burns which is of interest to the 
v^ilitary has been the nuclear fireball. It was concluded that in the worst 
circumstances, when the light from the fireball was focused directly on the 

fovea, it might still be possible for tasks to be performed by relying on 

. . (24) 

off-center vision 

(U) A long-term effiect associated with frequent exposure to light 

'^ear or at sufficient Intensity to cause retinal burns Is the development of 

cataracts (the period before onset appears to vary from 2-1/2 months to several 

years). Less Intense Infrared exposure (e.g.» temperature of t5<X> C and 

540 lux) is accredited with producing cataracts after a latent period of 20 

to 40 years. Uncontrollable factors, such as general physiologyt race origin, 

( 24 ^ 

or dietary deficiencies might affect susceptibility to Infrared cataracts 
(U) Infrared would probably be of limited utility In a tactical 
confrontation due to the posslblllly of an affected Individual relying on 
of ♦-center vision. If the criteria of temporarlness and reversibility of 
et^ects are adhered to» the value of Infrared for this type of application Is 

* j**^' e*" » m ) n i *h»j^ . 

Ultra viole t 

uftr.jviolot rays can cause probloms with the hymjn ove, t^o 
.•••"■j 1/ sr.- r^* lir.rt.;'j s igr. ; f ;c.in.:e for purposes of I ncap^jc i tat ion . rv?tr» 

• ."r ,r 3 ',»%ort#;r ultrivioh.'t r-iys are absorb^^d by the cornea anvl roniyn^ * 
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V ^ i. '«ir.'»s jro tv-^ ultrjvioli»t rjdi..jtion ujn rt-'^tjlt in t»'«^ onset s»=*^*rrj' 

.-r-f ; conj jnct i V i r i s or retinitis. ( xpcJsuro to wol(J(*r*s cjrc or to 

•\^-**'o!J ^'.jro c.in proJuce discorrifort such .is <i feeliir^ o^ grit in the ey»rs, 

\'^'^or J J > and **jtering of the eyes. There is normally a delayed onset ar^j 

(24 '>!) 

''K?:.^\er\ is usually complete - ' . 

(l) Due to the prolonged onset of symptons, ultraviolet radiation 
* ji! re little significance in determining the outcome of a tactical 

\'^*^>?^'^Jtijn. 

Laser Radiation 

(u) Laser radiation has been suggested as a source of flash blindness 
1'^ j'oricret Inai burns. Laser radiation differs from conventional light sources 
■'^ ^"^at It is a coherent beam and is from a narrow spectral band. 

(U) In order to affect vision, the laser must be aimed directly at 

eye^^^\ This diminishes its practicality In a confrontation situation. The 

::re.j*est danger to the eye, i.e., chorioretinal burns, appears to occur from 

< 24 ) 

•^eijtiveiy prolonged exposure to the laser beam 

(U) It has been suggested that a stacked blinking system of lasers 

( 28) 

be used to produce flash blindness of several seconds' duration , Flash 

r ^i'^jr.ess from laser radiation can be prevented by shielding the eyes with 

^-v oca^je material. In addition, atmospheric dust, haze, or fog would reduce 

(24) 

•-e effectiveness of a laser 

. (u) The efficiency of optically pumped lasers Is only 2 to 3 percent, 

.^^r-^ that energy requirements are inordinately great. Conventional light 

-.:.-r-es. Such as the carbon arc lamp, should be approximately 100 times more 

(24) 

-»*ficient than the laser for the production of flash blindness 



^ ;) T^e possible use of microwaves to Incapacitate individuals, as has 
••.^•.•i !^ rorr.jrtion **ith porsornol barriers, appears to bo infeasIMe, 
♦ --or i#;»n J I i ty is d»»sirod. The action of microwaves is Such as to 
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{■ ) \'^e i '^p i ! r r»»«>n t c^f t*v».* f 'jru' t i ufu:» in i n:>*tc*r of '/ J / tv r - * 
v'.t»'fi "1 ! -j^ f^nourih inreM-t^ity to kill .m indiviJuil bofor** -j^'-^iro'^ 

{[) Hejtinq of the tt»stt.*s t>v miorijw.jve r.jd i .)t i on h bt^jn s j-^^g*.--. ^ 

•■*OvO^, r»^e I ethj 1 i ty. r i sK with nicrov^jves is nuch gre-^ter thjn if in^rj'^'rJ 

(25) 

•^o^e jbt^J to produce the same effect 

(U) Surface skin burns using microwdves would not form soon eno^j';*'! to 
re tjjtical advantage. Expected nonthermal i ncapac i tat i ng effects of '^icro^-i^e 
#i.^wild nor occur before Jetnal body heatinc, took plute. Even if desired effects 
-•o-^e ac*^ievable without a lethal increase in body temperature, microwaves wo^ild 
jrra^entjy te ineffective against a person who is wearing heavy clothing or w*-o 
■ s t^e*^ « nd an object 



SOUND AS AN INCAPACITANT 

(U) There have been numerous suggest Ions, especial ly in the popular 
literature, that sound at a range of frequencies and Intensities night be used 
to control crowds while doing Individuals no particular harm. Despite impressions 
^0 t^e contrary, this application of sound Is less than an accomplished science. 

(U) An Immediate possibility for using sound to control crowds Is the 
jse of loud noises to scare people or to Interfere with communications. The 
'^eies'^Qt cartridge developed by Colt Industries might scare members of a crowd 
*;t^ its loud report, but they would probably become accustomed to it. The use 
r>* hiqh-intensity sound. Such as Is produced by sirens, to Interfere with 
co'^-'^i cat ions in the crowd has the disadvantage that control forces might 
aiso ^3ve difficulty In communicating and that hearing loss might occur. 

(U) One device which was recently patented Is reputed to generate 
s-^j^d "so offensive and repugnant that hearers leave the scene, but no permanent 
injjry is caused* . No lnde,>endent assessment of this device has been 

^'J) *V)St of the Su'^qestions for using sound to control human behavior 
' : * . ^yi\ v^i oro or more of such problems as operator protection^ incrp.isod 
: ♦ ■ 1 1 I ♦ y of so'jnd and selectivity of tarqot, the problem of undosireo. 
• * ^rf^)Ki-1q windows a I onq a city strot^t), and the difforpnti.il 
: 'J i '"'^ i ✓ I dij'i t s to the s.jmo froiuencies and intensities. 
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A* i r-t> *e jt .it\^ut vTS, th.-* htM'J .it .jt«.«ut ?0 '*ps, the /jrr ^^'/ul J»rr 

.i:'^^«t ^ v T-^, ^1">J the SP i ni». ,jt .lpi.'>ut b '^p^j. '.ut^ ♦fXPO'i«-*'J to Suf.fj '.' •tjrj:«:> 

J n^^Tor of Jisconfwrts. **df^y ex^i i b i t phy s »o I oj i c j I responses sucn oc. 

: y ,.>r- lowor MvX)d prossure, incro iseJ hoart t«' it, lastin'5 interference •••tn 

•^v^r'^^ne secretion, and decre.ised visual acuity. At a pressure of 1 5iO sma II 

( 30 ) 

jnir-jls exhibit occasionally fatal dariarje to the ganglion cells 

(Li) While there has been discussion of the use of low-f roguency soj'^'j 

t.^ cj^se f^enLers of crowds to lose control cf their sphincter muscles, it 

^rrea'^s tn^t little work has been done to implement these sug-^stlcns 

(U) The greatest danger of the use of sound to contrpi hur^ans appears 

*j re ^^earina loss. At 90 to 120 db temporary and possibly p/rmanent hearing • 

loss occurs. 'VDSt subjects experience pain at about |40 db, and at about 160 db 

^•^e earjrum is torn. In the range of approximately 120 to 140 db effects Such 

3S irritability, inefficiency, tiredness, sterility, headaches, insomnia, increased 

excitability, and increased blood pressure have been noted. At levels above 

icproxinatel y 135 to 140 db. It has been reported that equilibrium is disturbed, 

t^^ere is a feeling of oppression, the central nervous system Is stimulated (e.g., 

'^a-.sea, tendencies to vomit, difficulty of orientation), there Is decreased 

(30 32) 

attention to correct work procedure, and efficiency Is decreased 

(U) Ultrasounds (I.e., >20 kc/sec) apparently pose a minimal threat 
to nan at moderate-to -low Intensities. They pose a greater threat to Insects 
and animals due to their thermal effects' 



BARRIERS AND MECHANICAL DETERRENTS 

(U) This final general category of non lethal weapons Is described In 
jorti/^nal terms, tt I nc I ud*><» barriers In the usual se.ise as well as devices 
inflict physical dIscomfort through direct mechanical or electrical 

( J ^^irrlers anl rw>ch,^nlcal deterrents have long been used as a '^^a'^s 
< - . ' • r t I i rw:;t>s an'l unruly i nd i v i du^i I s . Rocause of this long history of use 
^ f i I i jr i t / , thf;if? devlcos can often be employed in situations 
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»Mt* r.^ t^.* .>>nt-\il puhliiC. While the loqic of this .jt t i t -jr^L* -I'^nt l>o 
jr-.j^mont, the jttituJe itst^lf riust bo cf^nsidorotj In the pr..r,oi.s ^f 
• ^♦^^^ prtv;?so r\i-o of nonloth.il wtMpon systt?r^ to uoel. Tr. js jp 

.: ^oM DO forced to choose something lesb than the iO(?cil s/ster. in 

V:..^': sc^^hina fnore "acceptable*'. 

(U) In addition to the -fact that these are familiar devices for the 
.:."Tr.>i of violence, another advantage stems from the very simplicity of many 
w t^e-^. Even though a particular device may be rather severe in effect, it is 
t .veiy to be more nearly acceptable if its mechanism and effect are immediately 
e. Jent and well understood. Accordingly, while a device such as a billy club 
-is r^e capable of inflicting more serious injury, it is likely to occasion less 
:.*c^v than the use of chemical agents of the CS-CN type. A great variety of 
:^vices whose effect is largely mechanical are avai lable, allowing the user a 
-a'^ce 0* choice in fitting the weapon to the situation. 

(U) It is difficult to generalize about the disadvantages of barriers 
^-j restraining devices as many of the disadvantages are peculiar to individual 
svs*e'-s. However, several factors should be borne In mind when one considers 
^-eir jse. A number of the barrier systems (e.g., barbed wire, barbed tape, 
inflatable barriers) are costlyi. Some are quite cumbersome, requiring heavy 
ex::endltures of machine or manpower for their emplacement. In addition, most 

tnef^ have ro built-in decay fnechanism, so a costly cleanup operation is 
re:jlred after the emergency situation has passed. If this cleanup is not 
^-.orp' •5»'ed promptly, persons not Involved in the conflict are caused 
^convenience. It Is, perhaps, this lack of flexibility which is the most 
seriDjS disadvantage of the barrier systems. 

(U) The characteristics worthy of mention of the other Items Included 
ir this section will be discussed Individually. 

(U)^ In summary, while many of the devices described In this section 
-rz^ less potential for flexibility of use than a number of the chemical weapons 
- ^nd under devel opment , they are well known by the public and are currently 
' -Jivi '^nd military arsenals. For this reason, they are likely to remain 
' »' ^ ^ i t i me . 

' :) I'fr,^) doyiroG serve, in qeneral, to mechanically prevent rioters 
" : ,-:.i5'.^iri their purposes and may have the effect of discouraging all. 
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Conventional Barriers 

(;> ^^hvsi.Ml bjrrior.. .iro iMrrior^ in thu u^u.il ^ense, inter.'jerJ to 
,.^.t^.M or limit the -rover^nt of .1 rrowd. the barriers most useful in cro.1- 
.^-^rol situations must be easily transported, ■ readi 1 y emplaced, affective, 
.osisr^nt to dar^^qe or displacement, and convenient to remove when desired. 0* 
.vj^-se. thoy -.ust be as inexpensive as possible. Three types of physical barriers 
.Ml re consider-d here: (I) barbed wire, concertina wire, and barbed tata, 
,2) ioMatatle barriers, and (3) nets. 

(U) Several examples of barbed wire and its variants have undergone 
resti.q r^y th3 U. 5. Army in recent years on the basis of both barrier effectiveness 
a- J cost. Among those items which have been tested are: 

(1) Standard barbed wire consistin-j of two-strand No. 12 
wire with four-point barbs spaced 4 inches apart 
(Figure I9A, page A-32). 

(2) German barbed tap^ which has four-point barbs spaced 
at 1-inch linear Intervals (Figure I9B). 

(3) Barbed-wire concertina made up of single-strand 
coiled spring wire with four-point barbs spaced 2 
inches apart; each roll opens to form a cylinder 

50 feet long and 36 Inches In diameter (Figure I9C). 

(4) German barbed-tape concertina consisting of a strip of 
barbed tape crimped around a core wire; rolls of this 
material open to form cylinders 40 feet long and 

53 inches In height (Figure 190). 

(5) Pap idly Enp laced Antipersonnel Obstacle (REAPO), which 
is formed from steel tape with I -7/8- Inch barbs located 
on 4- Inch centers (Figure 20A, page A-33). 

if.) The General Purpose, Barbed-Tape Obstacle CGPBTO) 
^r.w.h i-s f.jbricatcd from 5/8-inch tape with barbs 
I '.cat'-r'j every 4 inches on center; this material 
'•■oo-- V) fr.rm ,i double helix with the outside coi I " 
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f^?veF"St^ vvOuHj .inj 180 dtMjrces out of ph.jse with 
fr^e Outer coil (f igure i^OU). 

Neither the K[.Af'() nor the OfM^TO hjve proven to be wf;rttiy of ^■■j^*fhr 
* ■■ ^ ' : .^t tnis tifie. The '<l A^'O ruis Dee'i jud<jeJ poor from the st.jrjpoirit 
.iT i I ! t\ jnj ruqqedness , jnj in any (.jse would be too expensive for r.^.5T 
iv\=jt ions. The C^PBTO h.is similar deficiencies and, in add i t ion , does not* 
"vet vvn'.mjnd -control and booby-trap requ i rerrients^ "^"^^ 

(U) Inflatable barriers have been investigated, and a number of 
""jn^-^acturers have expressed interest in further developing them. At present, 
^s:«*ever, no agency appears interested in buying a number of units. Although 
see'^in:j!y vulnerable to knives, proper design can essentially eliminate this 
r^oblen^. Deployment and removal would be very quick. The barrier is complete! / 
rjssive, with no risk of such injuries as might be| inflicted by barbed wire, 
'^e inflatable barrier's prime disadvantage is its probable h«gh cost relative 
tc other devices. In any case, such barriers are not currently available otf- 
tne-shel f . 

(U) Finally, various nets can be used to constrain a crowd or riot, 

T-ey have the advantage of being "see-through" and easi ly transported. Erection 

ccuM be quick if supporting structures were available; otherwise, ancho'-ing the 

ne^ would be a major handicap. We know of no nets presently designed for the 

express purpose of crowd control'. Those systems which we can envision would 

( 14) 

be relatively expensive 



Other Passive Impediments to Movement 

(U) Recognizing the limitations of conventional "barriers", as discussed 
ar^ove, a number of other passive means for controlling crowd movement have been 
studied. These Include caltrops, slippery liquid, foams, and "spider web". 
"Jaltrops are four-pronged objects made of sharpened wire constructed so that one 
roJnt is always vertical. Such, devices can pierce shoes and inflict serious 
^Jjry (Figure 21, page 33). 

(U) Caltrops show some promise from the standpoints of cost and 
t i/.-,- ess. They have the advantage of being very rapidly emplaced. , Some 
...... ^ ,^ ':^.-o into producing caltrops held together by a degradable material 

/-^r. t:j;j I I y render them ineffective.. 



UNCLASSIFIED 



-UNCLASSIFIED 



t 

\j) A vory intoroslin^ typo ut itnpediriunt tfidt crurjUjJ t^e 

^.o'», M^uiJ poly^iers (bor^ietinos cjMlmJ "instjnt bd.njr.tj peel*'). Tf»es*? r*,-:^.*,- 

.ti.-M to t^o point thdt wdlKing or running on a surface coated wit^ t^er-. 

o Niorv oitticult. While this tnaterial presents some Jifficult cleanup 

.rie''^, it is a very humane way to frustrate a crowd and therefore its 

(34) 

.ijjti.,n i^oulJ no* be psychologically counterproductive 

(w) Si"ii I ar to "inslant banana peel" in that it lowers the coefficient 
friction fTjKing walking difficult. Teflon confetti may well have applicatioJ^ 
'"j'ving any kind of purposeful movement difficult for the mob. This material 
ij 10 particularly effective when spread two or more layers thick, since 
'-jterial would be sliding on Itself. Obviously it would find a more 

application on a paved street than on bare soil or grass. The material 
rat-er expensive at this time because of Its difficult working properties, 

undojDtedly the price would drop as the substance becomes more wide!y 

J 34 ) 
* • 

(U) Various foam machines, adaptations of the type used In f i ref i gr t i ng^ 

*^3ve applications In controlling crowds. It Is reported that Individuals 

:irg t er.selves in the midst of the substance become disoriented and lose 

i^ation. Suffocation is not supposed to be a problem since the bubbles bjrst 

f-e nose and mouth when Inhaled. A fairly sizeable barrier may be formed 
< 1 4 ) 

j^i^ely gijickjy . The composition and generation of the foam determines 
io" jcwity ar-d hence the degree of difficulty in cleanup. Foam could easily 

^'r.j in combination with instant banana peel, but the already difficult cleanup 

Lirj- would then be compounded. Foam shares some of the psychological advartages 
t.y instant banana peel, but would probably not be acceptable to quite 
. J-** :. ;r#;e. being ongjifod In foam would v*ry Mkely be a frightening 

, . » %* ' t. * , 

' .1 *' .;.\'U:r w».'b" \^ a typ«? of a'1hi»sive which can bo spr.^yod out 
* • ti''; f . I ♦ 'f . ♦ \, »•li.,f^ f t 1 1 t»^r^>;, }h th<» .1 i r u^ttM f«»v 
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t. > - ' i 

_ . , .. ... . , . ir ..'.'J in 1 ,11', f-..ni' i *r 

.... ... i^'.Uc^ >r. Ju..f. vi^.tin uppjrcntly tot^ ,f--t 

• ; v^;.; t-.,^ iMMjor'jnj TirpeJ. The {♦♦i^ is in the form of ^ . 

•*! : ♦ Jl'^r s.:^ t^jt or.o of t^o Ic^ps is alw^iys 'jpright. Cr^^Cv i / :j'w I * 

s.JtteroJiin front of jn onrushing group of persons ♦'m 

Mechanical Deterrents 

(. ) In this Cdtejory are grouped those weapons which have a direct 

- r . oMect and can be selectively e'^ployed against individuals and grc.-^';i. 

- t.ese are conventionally powered firearms which fire nonlelnal projectiles 
s-.- 3% r.trer bullets, wood pellets, or special shotgun pallets. The latter 
:o. :os -3.e one thing In cof^n: they Incapacitate by Impact. The victi-^ is 

e -.-r i-^^^r^d or subjected to enough pain to deter him from aggressive action. 
c,:.-se, sop^ danger of serious injury Is always present wfen these methocJs 
:-e:a.;itjtiGn are applied. The danger can be lessened, but not eliminated 
t> a*"J thorough training In their use. 

(y>(^ wooden pellets like those of the -Multiple Baton Shell- are 
' : *r.^^ a ^-n with a l-l/2-inch.dlameter barrel. The pellets are said to 
, ~ ' . >*vr at>Osit the same amount of punishment as a Dl My Club . Rubber 
. c** i'Ti 'I'^e fired in the s<rHi manner anc;. produce about, the same effect, 
,s ^'j inherent difference in Interior and exterior ballistics between 
;-^^,t.ies made of rubber and those made of wood. While there would be 

. .n'. in tont^inai ballistlcs due to differences In mechanical properties cf 

• -.,fori,ls, it is d'jubtful that there would be significant differe-vo^ 

:-«,f» i ' .'•^ ( ^ .'^i h.^s r^^co'^tiy (3evolor*»'J «i ^•**» ir-};^w,.;o 

. :.iv.^, ,..)i..t. "'A^Ji-' v"; — 



^0 



"^^.-.Mo Hji^n v^iviM.; it Sv:"k> vjlviO ci«i p•iyf;^o I j i -J I wejpon 
^ -^o^oj'- jlso Deen cjrriod out on wt»jp^r.*i wNi'-N project 
IVJ ::j;s. rjL-t'or or putty-liko bu I lot '^^'^"^ \ anj «.ifrMUr item':.. T^'- 
, . I'^Ji- J*t?=, thjt, jt prosent, none thv^^o huv • -i safety factor 

•jv -3rie e^o.o^ tor ^.iOesprejJ use., r^overt he I es^., rubber bullets have been 
,e:.^rv.j in use during recent riots in f^^rfhern Ireland. So far as is kno«r., 
:e^ailed re;>orf has been published regarding their effectiveness. 

(U) water cannons and hi gh-pressure fire hoses have been used against 
c'--.:s *ith varying Success, Variations in weather conditions and cro-d desire 
vjs^iy and obviously affect results. The initial cost can be lo** since fire- 
tij-ting equip'nent can be borrowed for riot-control purposes. Specially 
jesigned and built vehicles, on the other hand, would be relatively expensive. 

(U) Electric prods, or electrified batons have been used quite 
successfully in the past for dispersing crowds^^^\ They are not as effective 
.^e^ the crowd has on dry, heavy clothing. Increase of voltage to overcome this 
oisaJvantage could make the device potentially harmful (heart arrest, etc.). 
P.tiic acceptance of such devices seems low, perhaps because of an assoclaton 

m i th cattle prods. 

(U) Many types of prods, clubs, baians, etc., have been used for 
riot-control purposes. AM require significant training to fully realize their 
effectiveness. Quarter staffs, riot batons, nightsticks, billy clubs, saps, 
3^:3 flails all depend on skillful use to be effective and nonlethal or non- 
per-a'^ently Injurious. The cost of the training required can offset the 
ir.«Mpensive purchase price. It does not appear practical to construct a club 
or prcd which cannot produce permanent Injury. Indeed, some command-type weapons 
are :Jesi jned to be fatal and are not useful In less than critical situations. 

s 9o^er5l type pf weapon has been used for centuries and Is In some places 
higMy refined today. Many examples of these weapons are used in oriental 
»^rtiai arts. 

(u) Further development has taken place, however. In 1964, the 

.-..-.ejr-r. A-alysis Corporation, under contract to the Advanced Research Projects 

A;-' r. "r-o^ a billy club based on a Japanese weapon of similar design. The 

.. ... ... i wMich coul'j bo conco.jlod on a ^^arr^on. Lxte*^:! i '^5 

. .... fj-l'ii/, the <i»wieo al'io f«Mturt?d an oxtenslMe sol f - 1 ock i -^g 

. (41 ) 



UNCLASSIFIED 

SI 



MISCELLANLOUS 

hjvi.' borjn uSi.'J vi^ry bu^^co'jb f u M y to cuntrol croi^j^^ *':^rre T'.,- 

^ '-.ii^ j'^j f'K' i r ^ij'^Jiors hjve L>t'en \woll trjincO. A fo** dojs with '^^illtj'j 

:u»'- ..J- ertt'^t control ot j crov*J wt^icti out uf prc^portion tr.^jir r»,'ji 

jVo'-:t»- , InJ i scr ininjnt, irvioJordtu, dnj we M -pub I i c i eecJ u^e of d^'^c 

pL.t tnon in J t?jJ psycho log ic J I light. 

(U) A further Jisddvantdge of dogs is that the dog and han^jler r.ust 

:o treated as an integral unit which tends to limit thei r useful ness . The»^ t-j'^, 

^"'e Jog requires continual care and training. 

(U) ^^en on horseback have long been used successfully to control 

j^j>0^:s jnj even riots. Horses do require substantial and continuous outlay f:.r 

-jinterjn^e. i/vhen and how to employ horse-mounted men would depend somewnat 

t^e degree of disorder, since a crowd could maim or otherwise disable a 

(14) 

^:^se .f sufficiently motivated . 

(u) The Research Analysis Corporation Investigated the possibility 
cf Je vet oping a liquid cold weapon. While It was determined that a small 
weapon of this type could be produced using cold brine as an agent, it was judged 
"c^ to be practical since a small weapon would not have the required capacity ^^^^ 

(U) The marking of people for later apprehension is another technique 
has been tried In some situations. In a hostile crowd, attempts to arrest 
i-^rivicuals may provoke the crowd to more violent actions* Very often the 
^:.iice will not be physically able to make an arrest anyway. It may be 
^^ssible to meet such situations by marking Individuals or vehicles with some 
s-iit<jDle 'naterial for later apprehension. The specific materials proposed 
•'cj-ge from visible dyes, to Invisible markings (sensitive to ultraviolet light 
♦ :.r exj'^ple), to odor- 1 dent I f y I ng markings (sensed by dogs or gas chromatographs) 
^-.to^r^phy may facilitate Identification but light conditions and Identifying 
features limit the usefulness of photographs. Paint guns, such as Nel-Spot 707, 
^ro a/ailade but have not received extensive use to our knowledge* Marking 
3 /is^ile or colored dye seems to act as a deterrent for some individuals 
. will imrwi-di ately leave the crowd to avoid being sprayed. 
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A- 1 jnJ A--:* TABLt: I. CHARACTKHI STI CS OK CHii^ICAJ. 1 



Agent Symbol or 
Identification 
Number . 



Giemlcal 

and/or 
Common Name 



Status 



Time to Oi 

of Sy".:.t- 



CN 



Chloroacetophenone 



Standard 



Itnned iat c 



CS 



O-chlorobenzylldene 
malononltrlle 
(super tear (^as) 



Standard 



Immediate 
10 sec, 
dependi 
on cone 
tratior 



EA1277 



l-chloro, 9-10 

d thy drear sacr Id Ine 
(Excelsior) 



Research 



Iirenedlatf 



eA3625 



Research 



Almost 
Innedii 



BBC 



Bromobenzyl cyanide 



Standard 



limed iat 



EA3547 
126312 
EA3365 
EA2 542 
EA1778 
EAA922 
Capsaicin J 



to i>nst;t 



inn-.eJiate 



Duration of Symptoms Suirenary of Characteristics and Remarks 



About 3 min in clean 
air 



Produces lachrimation and general severe 
irritation of eyes, nose, throat and 
chest, together with burning of sweaty 
skin areas; until recently this was the 
standard 'tear gas* used for riot control 
and as a training aid in CB instruction; 
it is a relatively mild deterrent to 
inotivated personnel 



Irimediate to 
10 sec, 
depending 
on concen- 
tration 



About 10 to 15 min 
in clean air 



Produces choking sensation in throat and 
upper respiratory tract leading to 
violent coughing; difficulty in breathing 
(which tends to induce panic), immediate 
lachrimation and involuntary eye closure; 
dizziness, running nose and extreme 
burning irritation of sweaty skin; high 
concentrations induce nausea; CS is 
replacing CN as the standard agent for 
controlling riots; it is approximately 
10 times as effective as CN 



ch 



Immediate 



1 to 5 min; inca- 
pacitation 
symptoms persist 
for 1 to 2 hr 



General severe irritation of chest and 
throat; lachrimation, running nose, 
headache 



AImo<;t 

immediate 



About 60 min 



Effects very similar to those of CS but 
much longer lasting; the dose required 
is much higher than that for CS; recent 
clinical trials suggest that It may be 
necessary to reject this material 



Immediate 



Variable, minutes 
to hours 



A liquid tear gas producing severe 

lachrimation and Involuntary eye closure; 
there la some danger of permanent eye 
damage from liquid splash 



The effects produced by each of these 
agents are similar In severity to those 
of CS 




A - ' J : A - .; 



Aw'tM'.t SvT'lbol or 
Itk nt 1 1 icat ion 



DM 



Otemical 
anci/or 
Ccrrmon NaTT>e 




Dlphenylaxnlne 

chlorarsine (Adamsire) 



228926 



N-propylnor- 
•pomorph ln« 



DC 



Dl phenyl cyanoarslne 



Standard 



CN-OM 



Standar'^ 



Cutaneou* pain 



CX 



Pbongent oxIm 



jtainino 1 
adoitln V 
ad>kinin J 



Hi 

EUdoi 
Er«d> 



»V 

Pottntlal, Irr^ 
no current IrrvM 
•tatut 



T,,r,.or.ry bllndn.,- tAl972 (DC) Ol««thyl dlglycoUt. 



lUtaarch 



ItTIM 



N-hrn«nvlpropyl 
•A* plpart<4yl 
phanyli yet Open tyl 
gtycolate 
hydrochloride 



Research 



< t ■ A t 



nuhlorcwthvl rther 



Retearch 



^ 

4 I 



> : r U i r,o f S vT^^r t oms 



Sut^ynary of Giaract t: r 1 '-M c ^ a- 



3 n;in 



lrrx> ! late 



IS mln to several 

hours 



30 to 60 mln 



Tills ati;ent affects both the ^e'^pl^a•.r. 
tract and the vomltinK center; s.-p? ^-s 
include extreme d 1 scosrifor t , nausea, 
severe coughing and sneezing, lactifi-arlt 
severe headache, pain and tiKhtnes<; of 
chesty continued vomiting; larvre dosev 
cause diarrhea which may persist for 
long periods 

Effects very similar to those of CP with 
a shorter time to onset; large doses 
will extend nausea and diarrhea to 
nany hours 



Ir^neJ late 



13 mln to 2 hr 



This mixture produces effects characteristic 
of both agents^ giving inmiedlate onset 
and symptoms extending over at least 
2 hr» according to the dose received 



Structurally related to apomorphlne; 
rapid act Ing 



Irrnetiiate on 
eyes; t to 
5 nln on 
skin 



Variable 
1 to a 
veeks 



few 



Nettlelike effects with severe burning 
pain on skin 



r< :-.t 



!rrf?>ed laf e 
Irnnedl at # 
Imnediate 



Undetermined 



Severe incapacitating pain and sv*elllng 
under akin sloillar to wasp sting 



ImMdlatc 2 to 3 days 



Not known for man • 



Blurred vision » eye fogging, t*. porary 
partial blindness resulting from 
corneal opacity; the effects appear to 
be completely reversible 

Clinical trials are required with this 
Mterial 



(•Trim { Jfulrt«rmined 



This effect produces symptom* of un«leajy 
gait, dtztlness 



r 



2 



A-'. • A-» 



TAhLh I. i: 



. t uM.ab le odor*; 



Agont Synibol or 
Ident If Icat Ion 
N irr^b e r 



Qiemical 
and/or 
Cinrmpn Name 



Stat 



Skatole i 
McTcaptans I 
Pelargonyl i 
morphallde J 



BZ/119V02 
119902/EA3443 
EA 3382 
EA3382/220548 



No names yet assigned to 
these compounds 



Research 
Research 
Research 
Research 



Ar.<'«the« la 



EA2148A 



S«niyl 



Rcnearch 



2 to 



1 p f p 



302089 



TriataapirodacaM 



Rftstarch 



f fflncfatlc hypotcniton CA2233 



3*4, 2*dlMthyl* 
haptyl 

tat rah yd roc annab 1 no I 
(0-acatyl darivattva) 



Rataarch 



Varia 

to 



1 i:'K' to chiset 



Duration of Symptoms 



Surgnary of Qiaract er 1 st 1 c s anH Ke-arV^ 



- Not known tor man 



Some odors are particularly objectionable 
to certain people; It appears that there 
is a relationship between racial orljjln 
and the acceptability of particular 
types of odor 



! r ^ - 



Not known for man - 

Not known for man - 

Not kiK*wn for man - 

Not known for man - 



Anticholinergic effects with those of 
fiorphlnellke materials will give rapid 
reversible and long'-lastlng paralysis 
as a result of disturbance In function 
rf the central nervous syistero, Impaired 
motor coordination and, possibly, 
convulsions; animal results suggest 
that In man symptoms might appear in 
10 to 20 «ln and persist for several 
hours; all these mixtures will produce 
these effects* but clinical research is 
•till awaited to support the use of any 
as an agent 



: t arc'- 



2 to 10 mln 6 to 8 hr 



Symptoms induced Include ataxia, spatial 
distortions, nausea, vomiting, and 
analgesU, landing to anesthesia; low 
dotes produce psychotropic effects while 
high dosat produce anesthesia. 



* f a r L ' 



Not known for man 



Intravenous dose of 0.25 ng/kg produces 
quiet aleap from which subject can be 
•aaily Makanad; intravenous dosage 
of 20 flig/kg produces sedation, allaying 
of anxiaty and reduced Mtivation 



Variable, 15 6 to 24 hr 
to 60 mln 



Lowered blood pressure sufficient for 

casualty to remain aware of circumstances 
ifhen prone, any attempt to ri»a produces 
immediate collapse; additional effects 
produced include hallucinations, 
euphoria ataxia and sluggishness 



(0 




A- 7 and A-b 



TAhl.K I. <(.n-^ 



'\ r Moitat in>; Effect 
effects 



Agent SvTnbol or 
Identification 
Number 



Chemical 
and/or 
Common Sense 



Tir-e to 
Status of 



EA1729 



D-lyserglc acid 
diethylamide (LSD) 



Research 



13 mln 



Prostration 



BZ 



3-qulnuclldlnyl 
benzilate 



Standard 



1/2 to 



EA3834 



EA3695 



302196 



226101 



302668 



CS4640 



4-methyl-A-plperldyl Research 
Di-laopropyl phenyl 
glycolate 

N-ttcthyl-A-plperldyl Research 
cyclopropyl phenyl 
glycolate 

l-«ethyl-4.piperldyl Research 
cyclopenyl 
propionyl glycolate 

l-2«tropanyl-l-cyclo« Research 
pentyl*2-thlenyl 
glycolate 

4-(l-«ethyl-l»2.3,6- 
t e t rah yd ropyr id I ne ) 
Mthyl Qr*lBopropyl- 
or •phenylglycolate 

Etonltazlne Research 



20 sec 



eA3560*A 



lt-Mthyl-4-plperidyl 
cyclo butyl phenyl 
glycolate hydro- 
chloride 



Research 



1 to 2 



EA3580-B 



(Free base) 



t*-* set 



IXirat ion ot -Synmptans 



SuCTmary of Characteristics and He-arV^ 



in 



10 to 12 hr 



The effects of LSD Include Illusions, 
mental confusion^ faulty sense of tin»e, 
euphoria, hallucinations and depression 
accompanied by the physiological effects 
of stimulation of the central nervous 
system, sweating, tremors, hypertension, 
ataxia and prostration 



1/: to 2 hr 



2 to 4 hr, possibly 
up to 5 to 6 days 
according to dose 



arch- 



• Not known for man 



- Not known for man 



• Not known for man 



All these compounds produce anticholinergic 
effects similar to those of BZ; central 
and peripheral effects include confnslon, 
hallucination, rapid heart action, 
lachrlmat ion, headache, extreme 
drowsiness, tremors, limb weakness and 
prostration; time to onset of syn^ptoms 
varies with the several agents between 
almost Immediate and several hours; 
similarly, duration of these symptoms 
ranges from minutes to several hours 
and possibly days; clinical trials are 
required with all these materials 



< ;^rc^ • Not known for man • 



• Not known for man • 



Mot yet regarded as aafe for primates; 
work is being done to find related 
compounds with more acceptable safety 
margin 

iWaiting further tests on siah 



Awaiting further tests on man 



r 



20 «ec 



4 hr 



I to 2 hr 



12 to 18 hr 



ImjC knowr. for man 



A-9 jnd A-lO 



TABLE 1. (Continue:; 



. .=^:-.i ri r.Utr^ Effect 



Agent Symbol or 
Identification 

Number 



Chemical 
and /or 
CoTTBTion Name 



Status 



Time to 

o f SvT.p 



EA3443 



EA3167 



4-iiiethyl-4-plperldyl 
cycle butyl phenyl 
glycolate 

3-qulnuclldlnyl 
phenyl cyclopentyl 
glycolate 



Research 



Research 



5 to 8 h 
(peak 



(a) Aiiapted from data In Reference I. , r th^ eve 

(v,) Vvdriasis Is a long-cont Inued or excessive dilation of the pupil of the eye. 




t a') 



Tine to Onset 
ct SxT-.rtons Duration of SNmiptomy; 

S to H hr 48 to 100 hr ^^^j 

(pe'k elfect) (mydriasis) 



Sumnarv of Characteristics and ReTr.arV^ 

Similar effects to BZ» but more toxic; no 
undesirable side effects 



- Not known for man 



AN J T APt Sfe At 



UNCLASSIFIED 



A- I I 



SI AR1I n 



lAPCRlO 
HOLl 



AClNT.IUtl 
MIXIURt 




AseesTos 

DISC 



SAFETY LtVEB 



(u) 



(U) 



FIGURE 1. MILITARY M7A3 GRENADE (U) 

Description: T.e A.C-v7.r an. 'fJAj CS Hot^and ?-3de .s^-^cvMn^H-^' -^a' 
,,,taircr filled -ith pvrotechn.c « m.xture and f ^^^^^^^^ ^^^^^ 

♦ .^-.cb is screwed into a fuze a^^^pter in ^ne top « emission boles are 
.:Us;o-^ .o.es are_ located in the t.p o t «^ :::tst:re! T^e V7.2 

:;ro;:»raS5 ;::.eti.ed cs aoent. 

Characteristics: 

, . , 16 oz Fuze Tine 0.7 to 2.0 sec 

''''' '''TL 5 oz Burning T1« ... 15 to 35 sec 
,n,erwel5.t .... .5- 35 .(hand tossed) 

^^^"^^^ , 145 m (rifle fired) 

Diameter 2-1/4 in. . .... 

■ ^ Manufacturer . . . Military 

Container Body 
Malprlal ^teel 



UNCLASSIFIED 



UNCLASSIFIED 



A- I.' 



FUZE 




rHHfAOED METAL INSERT 



AGENT/FUEL 
MIXTURF 
(PELLET) 



PULL RING 



LEVER 



EMISSION 
VENT AND CAP 



RUBBER BODY 

FIGURt 2. NORTIiRCP RUBBER BALL GRENADE (U) 

Description: This device, available to law enforcement agencies, contains 
T'-ans of CS and 40 grams of nyrotechnlc agent. Four emission holes 
located in the body cf the grenade. During discharge the grenade roves 
ri-'i.y alona the ground, propelled by the escaping agent. There Is no 
o^riosJ^n or f rainer tat ion of the grenade body. 

C^.jf ^cterlstlcs: 

Total Weight 0.46 lb Fuze Time 2.5 $ec 

Filler Weight .... 100 q Burning Time ... 10 sec 

^•^^i^^'t 4-3/4 in. Range Hand tossed 

^i^'^ter 3-1/4 in. Manufacturer . . . Northrop 

C'/ntnnf-r Body Carolina, Inc. 

"jt':ri^l Pulhor 



UNCLASSIFIED 



UNCLASSIFIED 

A- I ^ 




STRIKER i AGENT IMISSION 

LEVER HOtE AND SEAL 



FIGURE 3. FEDERAL TRIPLE CHASER GRENADE (U) 



(U) Description: Available to civil law enforcement agencies, this grenade 
separates Into three parts which bounce along the ground, functioning 
like three separate grenades. Agent Is discharged from the emission 
holes in each section. There Is no further explosion or fragmentation 
of the three sections once Initial separation has taken place^'^. 

(U) Characteristics: 





. . 24 oz (CN) 






20.5 02 (CS) 






Filler Weight . . 


. • 290 g (CN) 


Burning Time 


... 25 sec 


265 g (CS) 








. . 6-1/4 in. 






(with fuze) 








. . 2-5/8 in. 


Nanufacturer 


• • . Federal 




(at base) 




Laboratories, 


Container Body 




Inc. 











(^>r.i^\r.r^ ,^n■<^ dit.^ from Pofori?nce 3.) 



UNCLASSIFIED 



UNCLASSIFIED 




FIGURE 4. MILITARY XM47E1 GRENAOE; (U) 



Mj) Description: T-e r.'£lZ\ is Intended to replace f^^e V7_ser.es grenade now 
^ ' : \o C3 Dyrot-^chnic mixture will effectively blanket an area of at 

s:.,ro Uers to a hel-ght of at least 2 meters. The range and the 
.ifocteJ the- ainnt .HI vary so-^what ..th the velocity jno 
■; . ..f w;-d. The XM227LI fuze contains two safety features: the 

■ <.:-', - '^ safety latch. The safety pin is located through the 

the ^■•2?JU fu^e body. The safety Ijtch, a 
/'Jr, is engaoed with o lock pin located '^rcugh the X .27EI 



! 1 



350 to 400 q 

POO q 

3-1/2 in. 



Tuze Time . . 
Burninq Time 
Ranqe . . . . 

M^^nufacturor 



2 7 sec 



Hand tossed {.=iPprox. 
35 to 45 m) 

Mil 1 t.^rv 



UNCLASSIFIED 



UNC^y^SSIFIED 

A-r.; 



AMMINCi 
SLCtVF 



PUIL MING 



AGENT 



SLIDER ASSEMBLY 
WITH PRIMER. DELAY 
ELEMENT AND DETONATOR 




FIRING SPRING 
PLASTIC BODY 



PLASTIC 
FILLER PLUG 



FIRING PIN 

FIGURE 5. MILITARY M25A2 CS1 GRENADE (J) 



Description: This grenade is a special -purpose, bursting-type used to 
control riots, mobs, and other disturbances. It Is designed to minimize 
casualties from flying fragments by utilization of a frangible plastic 
body. 

The spherical body of the grenade consists of two plastic hemispheres 
cemented together. The grenade is filled with approximately CSI 
(micropul verized CS) and is fitted with a detonalor-type fuze. The fuze 
assembly is contained In a slider which moves in on integrally molded 
burster well. A safety pin retains an amine rir^^vp ..^^W-.h cor.trol s the 
fuze action. After the safety pin Is withdrew.-, roltu?.? of The arming 
bleeve permits the spring-loaded slider to travel the length of the 
burster well to impact on a firing pin at the bottom of the well, exploding 
the detonator, shattering the grenade, and dispersing the CSI filling. 

Characteristics: 

Total Weight 8 oz Fuze Time 1.4 to 3 sec 

Filler Weight . . . . 2 oz Burning Time . . . 

Height . 3-5/16 in. Range Hand tossed 

(with fuze) (approx. 40 m) 

Di^TCter 2-7/8 in. Manufacturer . . . Military 

Container Body 
Material Plastic 

^ Draw i no from Reference ^: dita J^roin J^eiox^nrfiS. 5 and 8.). 

UNC 




UNCLASSIFIED 



AGjNl LtADlUHt ijCjONAIOR 

LEAD TUBE 



SPRING 



HINGE I 




GROOVE TO FACILITATE 
RUPTURE OF CONTAINER 



LEVER 



ARMING PIN 

pullring 

FIGURES. FEDERAL BLAST DISPERSION GRENADE (U) 

thrown clear during the functioning of the grenade. 



(U) Characteristics: 

Total Weiqht It-^/^?^^^'^^ 

15 oz (CS) 



Filler Weight 



220 q (CN) 
220 g (CS) 



Fuze Time . . 
Burning Time 



Height 6-1/4 in. 

Diameter 2-5/8 in. 

(at base) 

Container Body . 
Material Aluminum 



Range . . . . 
Manufacturer 



2 sec 



Hand tossed 

Federal 
Laboratories , 
Inc. 



f Drawing and dat,i from Reference 3.) 

UNCLASSIFIED 



UNCLASSIFIED 




FIGURE 7. MILITARY DISPERSER, RIOT CONTROL AGENT, PORTABLE, M3 (U) 



Description: The VI3 dispenser is designed to disseminate micropul verized 
riot-control agents. It consists of an M9 disperser gun connected by an 
'.*3 hose to a rnodified M2AI Portable Flamethrower Fuel and Pressure Unit. 
The *'i9 gun permits release of micropul verized CS (CS-I) in short bursts 
or in one continuous discharge. This is a military unit but may be 
loaned to civilian police agencies under emergency conditions. 



Characteristics: 
Weight 

(Operational). . . 55 lb (approx.) 

Operating Pressure . 30 to 90 psi 

(discharge) 



Range 40 ft (in 

still air) 

Duration of 

Fire 20 sec 



Area Coverage 



Available Air 

Pressure 1700 to 2100 psi 

(high pressure 
section) 

Aqont Capacity ... 8 lb of CSl 

(4 lb in each task) 

J A- ■ r^, irr,*^ ^'-^rfnrnnrn .j.-jt j from ^-.oi t^ron.ros jnd . ) 

UNCLASSIFIED 



. 2300 to 3800 
m2 



Manufacturer 



. Military 



UNCLASSIFIED 




UNCLASSIFIED 



UNqi/ipFIED 



1 



t f 



A 



tMtru^r cjn bt' ..jttjche<j to the 10-foot' o^^s^^,r'> 



host?. IMo dispcv'sor nuy be nountecj in the Ccjrgo corripor fr-i^.^rt of tr.e 
A^r^ ht=» I i sorters H- or Ijner. The major advantage of this ri^-ans o^ 
J Issenl nation is the larcje area coverage achieved and the ability o-^ 
r^e helicopter to hover or fly slowly over a specific area while 
J i srers i jn ji^en t . 



(iJ) Characteristics: 

Weight 

(Operational). 



208 lb 



Operating Pressure . 45 ± 5 psi 

(discharge) 

Available Air 
Pressure 2000 psi (high- 

pressure section) 



Duration of Fire 



Area Coverage 



2 min (gun) 
20 sec (heli- 
copter hose) 

Discharge 
distance: 
1200 to 1500 m 



Manufacturer Military 



Agent Capacity 
Range .... 



50 lb of CSl 

40 ft (in still 
air [with gun]) 

50 to 150 ft 
from helicopter 
(helicopter 
elevation; 75 
to 100 ft) 



(Photo and data from Reference 8.) 



UNCLASSIFIED 




FIGURE 9. MILITARY DISPERSER, RIOT CONTROL AGENT. 

HELICOPTER- OR VEHICLE-MOUNTED, M5 (U) 



Description: The M5 dlsperser is designed to disseminate micropul verized 
riot-control agents either from the air or from a vehicle. The M5 is a 
croduct improvement of the M4; it is lighter in weight, has a larger 
volume of discharge air, utilizes commercially available components, is 
simpler to operate, and can utilize prefilled agent containers. Field 
filling of the agent container can' also be accomplished. The M5 disperser 
consists of an agent conta i ner tank, two air cylinders, a tubular 
aluminum' frame, an M9 riot-control -agent disperser gun (for vehicle 
TOunting) with a 12-foot hose, a 12-foot discharge hose (for helicopter 
mounting), and various controls and instruments. Fittings and holddown 
straps are provided for securing the disperser in a helicopter or ground 
ven i c I e. 



UNCLASSIFIED 



UNCLASSIFIED 



A-/ I 



Weight 

(Operational ), 



Duration of Fire . . 



200 lb 



Operating Pressure • 45 to 55 psi 

(discharge) 

Available Air 
Pressure ...... 200 to 2000 psi 

(high-pressure 
section) 

Agent Capacity ... 40 lb of CSl 

Range 40 ft (in still 

air [with gun]) 

50 to 150 ft 
from helicopter 
(helicopter 
elevation: 75 
to 100 ft) 



2 min (gun) 
20 sec (heli- 
copter hose) 

50.000 m2 (est. ) 



Area Coverage . . 
Manufacturer Mi 1 i tary 



(Drawing from Reference 3; data from Reference 8.) 



UNCLASSIFIED 



UNCLASSIFIED 




FIGURE 10. MILITARY DISPERSER.. RIOT CONTROL 
AGENT, PORTABLE, M106^8J. (U) 



^'j) Description: The '-M 06' d " ^rorser u-d tr, oissenina+e mi croDu I ver . zed 
' '..^;.;ol aaents <or -rt., ->bs, or other disturbances or 

^ : OurDO^es as blower, r i -.t-- nfr-:, = :r:-t5 into tunnels cr under- ^ 

... *o-*ifi rations to n . .r r-v^nno. sulrject area. The M • t> 

i-, ;3V^,^r^er- r:r;-jM-.-il j:.' ^-r-. -Oliver 3<iar ted ^orr^ilitarv 
■ . " :'-^"-ons'St3 o^ ^'y:-^ ^< ' v'-i.-.rr :-.-/.vered by a tv^c-strrke 

. ■ -•■ ' ' • . • ; : ^-ot i.^n-. 



UNCLASSIFIED 



UNCtmSSfFIED 



il') Characteristics: 

Weight 

(Operational). . 

Operating Volume • 

Agent Capacity . . 



35 to 37 lb 
450 cfm 
8 lb of CSl 



Range 



Duration of Fire. 
Manufacturer. . . 



40 ft (in 
still air) 

4 to 5 mi n 

Mil itary 



(Photo and data from Reference 8.) 



UNCLASSIFIED 



UNCLASSIFIED 




FIGURE n. PTG-100 AND -200 OISPERSER (U) 



. , . fPTr,-700 is illustrated above) utilizes either 

Description: This ^'sperser (PTG fOO .s > nus ^^^^^^ dependin 

.icroculverized OJ or C . w. h a ^g-^^^ ^3,,. it enploys 

on sMhether one (PTG-100) or ^7°^^^'"^. ... -gents. The agent is released 
,rv nitrooen pressure to expel the c>^emcal Jj^'^.^^^g ^ ^^^^^^^ 

,n Short bursts utilizing a tngger ,°;/;:iJ f.t t^ols. and agent 

:;r.:;:i;nsTr;^::^n:bre Tn'sfatSirssTtelin^ntainers to taciUtate this 
operation. 



Characteristics: 

Weight 
(Operational). 

Agent Capacity . 



37 lb (PTG-100) 
46 lb (PTG-200) 

, 5 lb (PTG-100) 
10 lb (PTG-200) 

Range 75 ft (in still 

avr) 



Duration of Fire. . . Variable 



Manufacturer 

Enterprises, 
Inc. 



(Drowinq ^.r\6 dit.i frorr. Raforonco 3.) 

UNCLASSIFIED 



UNCLASSIFIED 




FIGURE 12. GOEC MK-XII PEPPER FOG (U) 



(U) Description: The Mark Xll-A Generator (Pepper Fog) employs the resonant 
pulse-jet principle to generate hot gases flowing at high velocity. The 
high-velocity gases atomize the liquid formulation (CS, CN) instantly so 
that it is vaporized and condensed so rapidly that thermal breakdown of 
the chemical is nonexistent or negligible. The fog particle size is 
controllable from I to 50 microns and beyond, with smaller particle sizes 
associated with lower formulation flow rates. 



(U) Characteristics: 
Weight 

(Operational). . . 27 lb 
Agent Capacity ... 1 gal (liquid) 



Duration of Fire. . . 10 to 20 min , 

Manufacturer .... General Ordnance 

Equipment 
Corporation 



(NOTE: specifications are for the newer Mk-XII-A which is shorter in 

overall length and slightly modified from the Mk-XII shown here.) 



(Drawing and data from Reference 3.) 



UNCLASSIFIED 



FUR OFFICIAL USE ONLY 



13H At:.s 

UAbL 



PRiMtR- 



. I 



f IN ST AUH UM U f^l ASlK 
PHOJltnit 




1 



PROPELLING 
CHARGE 

FIGURE 13. 



AAl SGA-100 BARRICADE PROJECTILE (U) 



(U) 



nescription: Tne A^l prolectilo r^:>v t^o fired fron all uncho^ecl 2-,3.,e 

V;i're.;rs of CS in solution, -ne round will ef oct,ve!y conta^.n3te . 
4 V r-. roor. Pollovlnq ir-pact and oorforat.on of w.r.dc- or ^l=-^e 
a'3S " projectile disintegrates and instantaneousl v J,ssen,nat,s t.e 
li'.Id riot aoent throughout the enclosed atr^osphere . n the for- . 
a^or-ic^oParticle aerosol. The projectile has a flat trajectory cut tc 
?b vari; frd is nonlethal beyond 250 yards. Tests ind,cate Pe-f :at.cn 
ca'a^Mty against autorotive safety glass at 100-foot ""9«' ' ' 
;hicK ola?e glass or do-ble window plus aluminum screen at 100-yard ran.e, 

{FOUO) -hts lte.« was tested by Deseret Test Center. Dugway Proving Ground, and 
, <;*fetv release. It was then recommended that the U. 
e;"in:nt:; Army i^j:^3;d mawe further evaluation. It should be stressec 
mat this can be a lethal weapon if inexpertly handled. 



(U) Characteristics: 

Total Weight .... 17.2 q 

Filler Weight . . . 3 cc 

Fuze Time Impact 

Aqent Emission 
Time . . . . . • • Instantaneous 



Maximum Range . . 
Muzzle Velocity . 

Size 

Body Material . . 

Manufacturer . . 



500 yd 
1000 fps 
12 ga 
Plastic, 

injection molded 
AAI Corporation 



'Drawing from Reference 3; data from References 3 and II.) 



FOR OFFICIAL USE ONLY 



UNCLASSIFIED 




(U) 



(U) 



< 

C 

lit 



s 



OE 
OE 

5 



FIGURE 14. 



FEDERAL MARK 70 PROJECTILE (CS); FEDERAL 
BLAST DISPERSION PROJECTILE (CN) (U) 



Slantaneous.y release a cloud of -[^^^-^-'I'^^^.Tf^^^^^ 
projectile body will remain in one piece and no me+al fragments are rnrown 

off during discharge. 



Characteristics: 

Total Weiqht . . 
Filler Weiqht . 
Delay Time . . . 



8.5 oz (CS or CN) 
80 q (CS or CN) 
3 sec 



Muzzle Velocity . . 140 fps 
Caliber 1-1/2 (38 mi 



Aqent Emission 
Time Instantaneous 

Maximum Range 



Body Material 
Manufacturer 



Al umi num 

Federal Laboratories, 
Inc. 



. 90 yd 

(Drawinq and data from Reference 3.) 

UNCLASSIFIED 



UNCLASSIFIED 



or— 




SHiLl ■OOV 



iGailTlUM CMAMGi 



FIGURE 15. FEDERAL SHORT RANf.E SliELL (U) 



(U) Oescriptio.: r,;, s..n u '''pX ■y:'V:;^i:^'%S X^^^ 

J rr tne a^ont n.^o-. '^^ v.:.. -Is s^e, I Is ,re. 

j-.;c^t4 consists ,f >is -u-tio^^ c." be fire., fron bot^ 37- 



(U) Characteristics: 

Total Weight . , 
Filler Weight 



. 8 02 (CS or CN) 
. 8 oz (CS or Cri) 



Agent Emission 
Time Instantaneous 



Caliber • . . . 1-1/2 (38 irin) 

Body Material . Aluminum 

Manufacturer. . Federal Laboratories, 
Inc. 



Maximum Range 



25 to 30 ft 
(in still air) 



(rrawiHG and data ♦ron Reference 5.) 



UNCLASSIFIED 



UNCLASSIFIED 




UNCLASSIFIED 



UNCLASSIFIED 



DYE MARKER DART 



□ 




i^enfify «nd««>«<wol« irt a *^♦»* tonUnt 

HYPODERMIC SYRINGE PROJECTILE 



proved, proel.tol hwrno*** pro«»M# fh'i pro,«.f».*e »u« otc«^€»»«i|f 

^mltwr oad in|«<r a Ice do»» into wnupproachobl« ©mmoli. 

T -••■"--.r m ^. - - 



^rc»»vri«ril ompw'^i Of* a»<».fo6'r lor toaH.n^ by ¥et9rin«eiot*t. 
the •e'Wt It infi-ttv^ bf eomp#e*ird o#r behind • pi«»on 
•fp«r the m^tJl9 ha* tome »o fe»f •« #leih. fhe dorf't 
•vp«r6 ' o«cw#ocy (t a «on«tderi»bf • #orfor ifi *tt vtef tflnett. 



TRAINING DART 




fhit pr*i«<**f« *( provided in timilor wetgfit ond bofonc* to 
9tt0 vori«wt "line" d«rft to givo o timilor trofcttofy pattmrm 
%m tbot tf»» trotnee can get »Me 'eef o# the gwn wifhewt eapond- 
IN9 ••pontjvo revnd*. it con bo l»red indeiioiteff ot "lott" 
fcf 0«tt — • mot o# pod it fwgfoitd os o bocbttop for trofoiof. 



TEAR GAS DART 




fbff dorf f« dotigned to toffy J it* of l*ow»d 
t«or foi tbot covert on oreo of 13' to fS" 
im dioMioter. It be* o •ofeijr •pr»n9 ilip. Tbo 
«lip if wttbdrown on Imtidii*^, making tbo 
^oioctffo roody for lirJof . 





A 1 






■ • v.- ; 







fbo tear fot if eetremefy effectivo when 
Oppf*od to tbo perfon even it tbe bit if not 

•M tbo direct orea of iMe er*« ft * procti' 
c«f to fboof of ron9#« horn tO to 50 irordi. 



nr.y'i 17. ;u-- ; ^c-l^ : ills (u) 



UNCLASSIFIED 



UNCLASSIFIED 




FIGURE 18. RECOVERY TIME FROM PLASH BLINDNESS AS 
FIGUKt 18. ^ Qp BRIGHTNESS OF FLASH(25) 



UNCLASSIFIED 



UNCLASSIFIED 

L 4- 




A. BARBED lIRE 




UNCLASSIFIED 



UNCLASSIFIED 



1 



TOf 
VIE! 



k, lEAPO TAPE 



•J' 





I. 6PBT0 TAPE 



FIGURE 20. OBSTACLE MATERIEL: REAPO TAPE AND GPBTO TAPE (U) 




FIGURE 21. OBSTACLE MATERIEL: CALTROP (U)^^^^ 

^ UNCLASSIFIED 
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ANNOTATLn lUBL lOGRAPHY 
ON 

NONltTflAL WfAPONS (II) 



Chemical Agents and Delivery Systems 



no. pp r.>-?^^ (^'tv m»/0) (urai.A'.GiriLj) (pa ^bjm)*, 

(U) This pjner discusses both hthdl and incapacitating- 
chemical jnd blolonicjl w»^.ipons, includinq antipl jnr agents. 
An exjmple of an i nc jp j^- i t at i nq biolonical weapcn is 
Venezuelan equine enceph.i I i t i s . The risks of using Such 
weapons are discussed .jnd their military shortcomings are 
considered. Incapacitating chemical agents with both long- 
term effects (e.g., BZ) and short-term effects (e.g., CZ) 
are discussed, the use of CS and of antiplant agents in 
Vietnam is reviewed, and the advantages and dangers of 
such use are discussed, 

.^ilsnack, R. W., et al., COMPREHENSIVE LAW AND ORDER ASSISTAriCE PESE'^-C-* 

AND DEVELOPMENT (CLOARAD PROGRAM), Report No. 70-08, U. S. Army Land ^a-'^a^ 

LaPoratory, Aberdeen Proving Ground, Maryland (May I97C), 97 pp (FQP OFF! CI 
USE ONLY) (PA 38,039). 



(Fi^dOl This report summarizes inforn.ation that suggests 
criteria that could serve as genera! guidelines for 
improving hardware and tactics for dealing with crowd- 
control problems. It is suggested that control options 
should make use of troop mobility, graduated levels of 
non lethal force, selective removal of individuals, 
controlled dispersal, communication with the crowd, 
observation and identification of crowd participants, 
and sel f*pol icing by members of the crowd. The discussion 
of non lethal forces includes consideration of chemical 
agents. 

Sidell, F. R., COMPOUND 302,668: AEROSOL ADMINISTRATION TO MAN (U), Report 
rJo. EATR-4395, for the period July 1968 - September 1968, Medical Research 
Laboratory, Edgewood Arsenal, Maryland (May 1970), 27 pp (CONFIDENTI AL/Grou 
(PA 37,960). 

Compound 302,668 Is a glycol ate which has potent 
anticholinergic activity. In this study, human subjects 
inhaled an aerosol of the compound to estimate the 



- "jm-^^ir-, - jontify documents held in the RA'IC data base, and PS 1 numbers' 

ify l^.c jnents from the Physical Security Information Analysis Center 
i*^tr.iio; A", numbers indicate docjmonts available from the Defense Doc jre'^t.^t i 
■.r,* v ^'.^O, Cameron "totlcn, Alexandria, Virginia 22314. Neither RACIC nor 

i at>lo to rn;j>.fi so'.'jndary distribution of these documents; however, thov 
;/ r.e r».' ; .e'S tr.<j from the oriqinjtinq agency or DOC. 




A-i\':- .."^ -rt:?cijl '^uDl lojt ion !A .'-Kj./J ('.'jy j'-; /Q ; , 77 pp ( -V'/jF I J ! A _/ 
;.r.>.- M C'^A V-,^^37), 

(;. ) I nvest i c:at ions ronj jcteJ :)vt?f porio'i to 

i^entlfv chemical agents thj+ oroJjce i n^jp^jc i tjt i ng 
effects in -50 seconds to 5 ''iinjtes with d 6- to 8-hour 
»2jr3tIon are reviewed. Data presented include code 
njnt:ers, cher»ical structures, toxi coloQi ca I screening 
data and, for selected corrpounds, physical constants. 
No distinction is made i\s to the relative military 
potential o^ one compound over another except insofar 
as mentioned in discussions of structure-activity 
relationships^. 

5. Witten, B., et al., ^•ALODORCUS SUBSTANCES AS RIOT CONTROL AND TROOP TRAINING 
A'^'E'.TS, =^eport No. EATR-4370, for the period May 1969 - November 1969, 
Che'^ica! Research Laboratory, Edgewood Arsenal, Maryland (March 1970), 33 pd 
(JNCLASSIFIEO) (PA 37,727). 

(U) WHO '-'E Is a malodorous substance, developed during 
and after World War II, with the chemical composition, 
by volume: 20 percent phenyl mercaptan, 10 percent 
diethyl Sulfide, 10 percent isovaleric acid, and 
60 percent t-butyl mercaptan. This report discusses 
work to develop WHO '-^E as a riot-control and troop- 
training agent. This included work to thicken the 
substance and development of a frangible dissemination 
container. The container chosen was a hollow eggshell 
treated by immersion in a 10 percent waterglass 
(sodium silicate) solution for several days. The 
Shell was sealed with epoxy cement and a small aluminum 
cap. Field tests were conducted and it was found that 
o^.e egg containing about 40 ml of WHO ME readi ly 
-.c^tami nated the air in summer weather for a distance 
^f at le3St 100 yards downwind. Psychological tests 
* t" o effectiveness WP') ^H' ,ire sMM needed. 



■ - - n^i 'i' ' e'i 'yyj>ri^.ri which is i nc, TPOC i 1 1 1 i nq to ^0 percent of the Subjects. 
' - - ^^'^ J t ior^ wMrh i i. In .ip.jc i t jt i nq to 30 percent of the Subjects. 



UNCLASSIFIED 

A .t M 0-CHL.^^^-vMHN/>L ini Nl. ^*Al ^ ^rj I l^M If ((/j): I. QUANT 1 TAT I ^'fj ANlJ kA(JA| 
i\Ki;iNrL IN HUMAN Sl)lUh:TS, Keport No. IATR-46V, for the period 

l^»(-8 - April \')v-}, Ctlnit.jl f-'t^secirch Uepcjrtrm^n t , P.^u'Jk.oI »'e<.^'<3r " 
Ljrvnjtory, (idqowooJ Arsenjf f^osodrch L dbordtor i es , r.cJqewoo(j Arsenal, 
*Vr\ i mJ (February 1^70), .'t. pp ( UNCL ASS I F I [.D ) (f^A 37,946), AU B6b' \ I. 

(u) This study confirmed that Negroes are less susceptible 
to irritant dermatitis from CS2 than are Caucasians. On 
both forearm and back, the production of minimal perceptible 
erythema required approximately twice the exposure time 
on Negroes, If the barrier layer of skin is removed, 
the difference is lost. There is no racial* difference in 
the stinging sensation caused by CS penetrating through 
the transappenda^^ea I route. The difference in the 
melanin content of the barrier layer between the two races 
may account for the difference in reactivity, possibly 
by reacting with CS. . 

7. -engstorff, ^a j . R. H., TEAR-GAS AND RIOT CONTROL AGENTS: A REVIEW OF EYE 
EF^rcTS, Special Publication No. EASP- 100-71, for the period March 1968 - 
November 1968, Medical Research Laboratory, Edgev^ood Arsenal » Maryland 
(February 1970), 16 pp ( 'JNGLASS I F I ED) (PA 37,652). 

(U) This report summarizes current knowledge regarding 
the effects of CS and CN agents on human eyes. It 
draws both on experimental work and on reports resulting 
from the actual use of these agents. A summary of 
documented eye injuries Involving CN are presented 
tabularly and discussed in some detail. Causes of these 
injuries. I.e., the CN or blast and fragments, cannot be 
determined because of imprecise reporting procedures. 
Experimental work related to distance from gun to pistol 
and to the age of pellets Is discussed. Experimental work 
with CS on human volunteers at Edgewood Is reviewed. 
Nothing other than transient effects on the eyes has 
oeen found and visual accuity has been found to return to 
normal several minutes after exposure. 

8. witten, B., THE SEARCH FOR TOXIC CHEMICAL AGENTS (U), Report No. EaTR-42, for 
the period August 23, 1966 • June I, 1967, Chemical Research Laboratory, 
Edgewood Arsenal Research Laboratories, Edgewood Arsenal ^ Maryland 
(N-vember 1969), 369 pp (CONFIDENTI AL/Group I) (PA 37,697). 

(U) The status of research relating to toxic compounds 
end their possible role In chemical warfare Is reviewed. 
It contains very detailed Information on "standard" 
chemical agents. Irritants, depressants, plant poisons, 
toxins, and poisonous marine and land animals. The 
report contains primarily data available up to July 
|'^^c. 
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•M-OJ .>n t^t-O t^x-t»r >v..f.t ..-.r ; .r-.. 1;.,^. f ,r l»^t*.,l 

.v^r-iw^.J ^a^'*' r.irijr-, t-.t i". iTi.' ) U>f»vil 1 -.'-i to inr ir; i':i ^ it • r-: 

^I'-i^^eJ .'. Lj^orj^v^rv, •^:»^rio»T^ rrv^vinr-; 'Vo'jn'.j, ir v I •i'^':! (^ctoter Ijf^.^ 



J^g^^kffM A sjrvt>v var^^us wo.jL'.-jns '^js shown rh.it 3 projectile 
*irvJ ♦ron\i convent I or^.i I l2-'Mjqe '^.hot.;;un is the no3t 
rr3ctic3l r>ethcJ for Jisot^rsinq sr.j I I volumes r.l ) of 
3nt;-riot a.^ents jt ran-es ur to 300 *oet. The 1 2-g3u'^e 
jr.-^I-riot round dlscussel is presently suit-jtle only for 
*l^5hin.3 out persons barricaded in a rcon or vehicle, and 
'^av not'te fired directly at a Hijmgn target. It is also 
suites ted that CS is the only practical and acceptable agent, 
cjrrently available, for military use in civil disturbance 
situations. Finally, an ultraviolet light f I ucrescent-dye 
SuDStance (sodium fluorescin) is reconnended for covertly 
dve-marking rioters. It is pointed out, however^ that there 
is presently no noninjurious frangible round that could 
eel iver the dve at a huran target at ranges up to 300 feet. 

: M- a-^'^rt^M C3, v.MTi^'N^, an: PISf^E^SERS (U), fcecial Publicaticn No 
p.^-'^-j Co'^'^cditv "anar:'?'^enr Office, Edaewood Arsenal, Maryland 
Iv 19^9), 112 TP (C'Nrii INTI AL/^-rcup 3) (PA 37,010). 

(J) Arry CS syster-^, inr. lurling those under development 

to ''.eet rNS'J^E requirements, ^^re described. The data provided 
*-or systems under development reflect characteristics of the 
--esert design cmf iqur.^tiors. The information provided in 
this report is based on the best data available at time of 
p jt; I i 'Tat ion and may differ from that given In official Army 
I'^cj'^ntat ion , 

a'^d vSckiev-i',/, A. P., HAZAPPS SlliDY OF THE E40 CS SKITTERIN?- 
•-''^cort 'JO. (.ATf'>-4^l 0, fnr the period Fobru.iry 1964 - June 1^64, 

■'•^'.'"■^ ' j! j-^ory , fdnow'-.'-^d '^r^'^n^l (-os^^.^rch laboratories, E.tie^ooa 

\.- ^ 1-j Miiv lO^'o, rr frr.R r.rriciAL \y\. only) (Pa • 

' r-^r. t^i-, ',tjjy w.'js f:) tj»»tt»rmi no .md define 





1 o\i.^ J . Two \>ourv . ♦ h.i.'.irjs werti i t i f i oj : (I) tr^j"-} 

t fon the innite^l f.-r V ' >^'t.>. ".n i c mix d i -^seri i n.j tt»'j frr,m" rri«* 
^ r.^n i ter v.*r i t i ^'o, 

Canisters Jfoproil fr-.^i ,,fi ,j|tltu^e -J* ?''0 f^f^t, t%»^ 
ap:?roxinate Jist.jnv^e of I I when the item io -JropDoJ fror 
.1 low¥-f lying viir.Tjft, pr<.)Juced littir d.jn.ine Ht\en I mpjctod 
ai^inst' go I 3t I n-f i I I jnj -co.itocJ human skulls and live- 
goat targets. Likewise, the risk of serious injury fron 
skittering canisters is slight except in the case of the 
eyes. 

13. Crockett, T. S. , POLICE CHEMICAL AGENTS MANUAL, I nternar I ona I. Asscclatior 
Chiefs of Police, Inc., Prof e:^s iona I Standards Division, Washington, D. 
(1969), 196 pp (UNCLASSIFIED) (PSl-752). 

(U) This report is one of the most complete works available 
on the chemical agents used by civilian police forces. The 
various chapters deal with policy and procedure; an intro- 
ductory discussion of chemical agents; dissemination and 
delivery systems; the tactical use of chemical agents; 
aerosol irritant projectors; protective masks; first aid 
and decontamination; chemical agent training; and prestock, 
procurement and storage of chemical munitions. Numerous 
sketches and line drawings are used to represent 
employment techniques, equipment and munitions. The 
appendices contain information on legal decisions in cases 
stemming from the use of chemical munitions. 

14. Evans, E. R. , RIOT CONTROL DEVICE, VEHICLE CS DISPENSER, Final Report flc. 
LWL-CR-09C68, from AAI Corporation, Cockeysvl I le, Maryland, to U. S. Arrv 
Limited War Laboratory, Aberdeen Proving Ground, Maryland, Contract 

No. DAA05-68-C-0389 (December 1968), 9 pp (UNCLASSIFIED) (PA 34,548). 

(U) Units have been developed for dispersing CS fron the 
exhaust of a military jeep. These units are capable of 
delivering I quart of a 4 percent solution of CS In 
methylene chloride Into the exhaust. They operate In 6 
to 8 minutes with an engine speed of 1500 to 2000 rpm. 
When dispersed, the CS solution Is completely vaporized 
by passing through the venturi and covers a large 
target area In a minimum time. The vehlcle*s engine 
and exhaust are not adversely affected by the operation. 

15. Star-ge, M., et al., CAR PROJECT FINAL: INCAPACITATING AGENT RESEARCH (U), 
Peport for the period April 1967 - July 1968, from FMC Corp., Chemical 
;.r,-,e^rch ^nd Development Center, Princeton, New Jersey, and Hazel tine 

l^r.-:'' -j^orios. Inc., Falls Church, Virginia, to Chemical Research L.^^^r3t.-^rs , 
f-l-^^ool Arsenal, Maryland, Contract To. DAA- 1 ^-67-C-0484 {Ocfot^or h^6?>, 
7-: zt f^ViTKjf Nil AL/nroup 3) (PA 36,l*)4), AO ?08 L. 



MJ) Tho Chomir.31 A^ent l''f?sOrirch (CAP) Project involved 
s /n thos i / i '^g or othorw i SO ob t .1 i n i ng chomic.lis of Vviluc 




C^<iriDCMT I Ab -- 



.ic>j> 1 r.inf-, i'l fv.,n .,..,) s.tt'.-funj tr.,r, \u jr.,.-., I-, f .r 
fo^lvitv jnj o.'ruM-.il ^vnp».;m,)t.,K) IV. O-M.uif.O. t' :t m: 
;r.provt>'.l propter t it's ovor >snv.wn in nucit-itin.) -i-j.-r.rs, -.r 
with unusu,»l Diolooicjl eff.H-t-., wtTO sluOind in Vt.i.l 
to\5L;ilitv th,.T, for ttjvtln.; in tium,.r-,. ^Mv.fnty— i j*. ■ 
r,.«"vompounj^ «0fo .yntn.-. i J '.inJ.T r^i-: ..f.ntr.iT, 
mjMno d tot.Tl of IVj7 conpounds submirt.-d un.lt,-- t',^.- 
CAR project since I9u^. f v.il u^.t ion of ^-.evcr.,! .r t , 
dlvcoldt-iS culminated in recommend.it .on of (-Ah >j.,iij, 
3-(!-a2ibvcloC2.:.r]oot-2-eno) n^tt.yl a-<.vc lopenty I 
a-phenylglycolate, for preclinical ^^-^l 
compared with EA 3580 A, EA 5834, and CAR 302.668. ,t 
had the shortest onset time and in the rabbit mydriasis 
(a long-continued or excessive dilation of the pop. I of 
the eye) test the longest duration. It was foun-i more 
potent than CAR 302,668 but less potent than the other 
two compounds. 

,^ <;t.hl r J et al FORENS I C ASPECTS OF -TEAR-GAS PEN G'JJS . Journa I 

Frr:n;icsi:;n:es! ^o. 15. NO. 4. po 442-469 (October 1968) (UNCLACSlFt: 
(P3I-G-504), AO 680 558. 

(U) The legal implications related to the offensive and 
defensive firing of tear-gas pens are discussed, and 
the pathologic findings In injuries In an experimental 
animal are presented, as well as an original method 
for quantitative determination of chloroacetophenone 
in tissues and body fluids by toxicologic methods. 



17. 
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40-MM CS RIOT-CONTROL CARTRIDGE, XM674. AND 40-MM DRAINING CARTRIDGE X.e7., 
Technical Information Report No. 36.1.1.8(1), ♦^'^ J^^t^'^^Vl'tir^nr^n- 
Svern^ntal Affairs Institute. Washington 0 C to Army ^ator-el Conran., 
V^ash'ngton, D. C. Contract No. DAAG39-69-C-000 1 (July 1968). 4 pp 
(I'NCLASSIFIEO) (PA 33.983), AO 839 969. 

(U) This report describes the XM674 40-mm CS riot-control 
cartridge and the XM675 40-mm red smoke rraimng 
cartridge. Both can be projected by the v.79 grenade 
launchers or the M8 pyrotechnic pistol or hand-fired to 
ranges of 70 to 100 meters. They will permeate an area 
of about 35 square meters to a height of approximately 
2 meters. 

Witten B.. NONLETHAL AGENTS IN CRIME AND RIOT CONTROL (U). Memorandum No. 
? 133- Chemical Research Laboratory, Edgewood Arsenal R^eajf^^,, ^, , 
Laboratories, Edgewood Arsenal, Maryland (July 1968). 28 pp (CONFIDENTIAL' 
Group 3) (PA 33.928). 

lAo/rhe two most promising classes of incapacitating 

^ aqents for use in crime and riot control are^the 

sonsory irritants an J compounds that act on the central 
nervous system. Censory irritants are effective on 
-jirf^t contact with the eyes but are not suitable where 
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: ^' :* ■ .* J I yM 1,'r Mi j'l I S r- i r* j t ».» .. i ^ r ; j i r »- J . 

r T ..Mr . I ' 1.-, • int' ! t - * /I't .1 I >r 1 r. t i f -j 

I t \ ^- *u- .,r -.) , I'" r... t : r ^fvlsirrj I'j'-r. r-^ i 

.> .f. I, • If.' If,.-, t h,- ♦ ; . ' ^ jri J I • . i • , r .'■ ;'j I ! 1 / i ''^ 

♦ f 1 t.> t'l* ^it^• .j» t i / .in.j '^Kjy t jke frr.r. 

t.Li\;'"n^^ pis-\n.;lk am) lu^^in t - ? i-i i -r:':^r}.>( ♦ a^j nv-.^ i i. 

orjr'-. jtijn Kop.^rt 'Jo. V;. I ; I . I ^, fr.:n ■ f-.t^jr h ';*iff, Univ^irJ^y -.f 
ir^sr^.r^n^ Af nv ••^jtc»riel f.^riruinj , kos^jr-r n 3nd Dovelopnont fji re' ^orc-jt<; ^ 

i' ) ^ Jispenser svsten for delivering b-iaaed CS2 from 
' I ' cocterb ha'i Doen doveloppd anj tested. The systen 
rotejses 2,090 0.3'-)-pound bjqs of powdered CS2 from an 
j"-ltuJe of 1500 feet or higher. This amount of CS2 
j*"e3tes .3n intolerable contani nation level over an area 
jrjjt ^? neters wide ind 1 50 to 200 neters long. The 
Ji3>rr»nsor is naje of liqhtweiqht aluminun and is 
Susrer^::eJ fron the helicopter by means of a sling and 
c )^io hork. r^My loaded, it weighs about 1,000 pounds 
and any helicopter equipped to lift this weight can be 
used as a carrier. It can be jettisoned by the pilot 
at any time. 

03-^es, J. SAFE POLICE WEAPOr>:s, Science & Tr^'^hnoiogy , pp 52-59 ('.*ay 1968) 
.\CLAS5inED) (PA 29,090). 

^ J) This short article explains how non lethal weapons 
ni^ht aid combatting crime more than does the 
--n /e'^t i ona I si'^earm. Some of the candidate nonlethal 
-le^co'^s are the tranquilizer dart, tear-ga-* spray 

• ■ •'e'^^sers, and chemical dyes and marking agents. The 
article also deals somewhat withthe philosophical 
desirability of nonlethal as opposed to lethal weapons. 

l-'-on'^el::, 5. N., E'^^PL^VVENT OF THE RIOT CONTROL AGENT CS IN VIETNAM (u), 
e:'.^'»' *.o. ••'ACV 001260-68, Office of the Science Advisor, Military Assistance 
c-z-a^-:, Vietnam (April 30, 1968), 22 pp (SECRET/Group 4) (PA 34,415). 

Try\% report tracCb the history of the employmer.t of 
H in Vietn<jm, and presents current usage practices and 
r.ctrine. It includes detailed examples of the actual 
of C'^ w»j'j^onn jnd provides j catalog of CS weapons 
j/jiljL»lo f'^r jzo in Vietnam. A picture is given of 
*• :.r..O'!'it jr.j pr .jpoctive e'Mploynont of Cj in Vietnjm 
^' j'j L'";n jcwolopoJ from discussion-j In th»? field 

tr_;,:> .jnj officers *¥ho hjve employed CS, from 
T it J I of the use of C'J in H»je during 
T.jt ♦ .;r, ^ ; periuJ, from perusal of many jfter- 
j * i i nr. I .j'j j H'j *ymo in which detailed 

..^3j'> r-»tn p jr t i c i p'jn t 'i w.is possible, from news 



' . [ .3 tf .... V.' I -.: ir; ; .ir y - ^.M/'^ff^T 

• . ♦ • r I V' If.-., '.. .ifv." r ' J o»* , • Vj^.u : .u '.1 . p 3 * J 

C*^^ T'.e D-r-L>oso of this vse.irch proqrj-^ w^s to .Jiscover 
-.-;.-3l corroun.ls th.it Innr.iv-itjte cr irnobili/e hanans. 
A^r-^vlnjtelv 700 numDeroi con.pounds wore either synthesizea 

.'-^ ired from other sources. They were exanined by a 
-j-terv of tests in a variety of jnimal species and the. r 
^.^e^ cf P^armacoloalcal activity and potency were determined. 
•V-re't-an 40 tests were useJ including the CRL mouse pr.mary 
5-reen anj other standard pharmacological procedures. Jjew 
'^-oceJures were also designed and used to measure specific 
nres of activity. The compounds studied represented 
asojt 20 chemical classes. 

, G and Thuman. W. C, RESEARCH STUDIES ON THE Dl 5SEVINATICN OF 
i-i*L?;uirJGrN?" Fin;. Report for the period Apri I 1964 - December .967. 
ir^-'s-anford Research Institute, t^nlo Park. California, "^J P';VS'cal 
=e^e3rc- Laccratory, Edgewood Arsenal, Maryland (December 1967). 147 pp 
(PA 35,090), AO 827 272. 

' > A literature search and a research program were conducted 
♦o '^rovide basic information necessary for an overall 
;r<Droverent of chemical -agent dissemination techniques, 
--"-asis was placed on explosive and pyrotechnic processes. 
•Vterial pretreatment, atomization, electrostatics, and 
,!*r35oni' processes were also included. Natural aerosol 
'-^r^ation processes were studied as well to determine if 
s--e aspect of these processes could be adapted to chemical 
,^«rt disseninat-on. This report summarizes the results 

that research and answers many questions that arise 
'■e-irdin-; dissemination techniques. 

4...... r- rftptp„3GE, x'/CSIEI (U), Technical Information T^'J^' ^l' l' ' " ' 

'*,f;, university of Pittsburgh, to Army Materiel Command, 
Lovelopment C roctorate, Washington, 0. C, Contract No. 
-V.V.-.-^T^2U(0) (November I9*,7), 5 pp (CONF IDENTI AL/Group 4) (PA 31.396). 

'--^ /•'<"" I ri .n— .n r-: nrtr-i nfl Is intended for use In 
• -.it ;jri-.r-, t.^ r- o ..ontionil forces. It is fired 

'■r,..-^^., I ,, n- ►■•^r in.j is efffctivrt in sm.ill, 



I rn- I jr.-.,-. :t^ f > "■0'^') cub i r f.>et in volume 

.,„r.,-'. r--*., n ''^ f>f"p I .V .omt'n ts , cutr>->st 
ir-.-r"l rr ,r- I'ryinT v.'hiclos, and similar 



* r. r u.j'u: j p i n t - t . j r ■ )» - 1 • ! • ' ( t r . I jr or r .r 

.' LililiT\^ «r J,'' foft w'u»n fif»'J iiii'.st i v»;rti(,j| 

. , t'U' i^'f ! vtitrT r^^.'. to J iflj.jry 19'. 7, IristitutO' Or . :>»r f - 

i. (fA A.' 041. 

( : > '•'■is rep.^rt d i Sv:ussi?!:> tho rjlo of nonloth.jl wedpons. in 
I f ^>rcemefi t jctivitios. Thov cjre considered appropriate 

^or t^^j.nju^r cljsses of situations: those in which an 

i :!ed qroup of officers is confronted with a large 
r^n'c^r of people who must be controlled or dispersed; and 
"^no^e in which one or a few officers must apprehend one 
or f*>ore criminals or Suspects or are confronted with people 
w^: must Pe controlled. Recommendations are made regarding 
research and development that is needed in the areas of 
twejpjn development, problem analysis, determination of 
ot^'ectives, test and evaluation, and reportage and training. 
J'^e'nica! weapons discussed include Mace, long-range' spray 
aj"'s, specific agents, darts, and methods of indirect 
I^^cacaci tation, such as vomiting agents and sneezing 
powders. 

-':-c:Mf^CL-AGEr4T CS, MUNITIONS, AND DISPERSERS (U), Technical Memorandum 
\c. EAT*.' 601-1, Customer Relations and Comnodity Management Office, 
Edcewocd Arsenal , Maryland (October 1967), 39 pp (CONFIDENTI AL/Group 3) 
C?=^A 31 ,982), AD 384 192 L. 

(U) This report reviews the characteristics and effects 
of CS agent. It also discusses the standard CS munitions 
and dispenser systems, 

C^a:;acteriSTICS of riot CONTROL AGENT CS, Special Publication No. EASP-600-l, 
r.::ge^cod Arsenal, Maryland (October 1967) (UNCLASSIFIED) (PSI-C-440), 
661 319. 

(L) This is a brief report summarizing current knowledge 

Of. the riot-control agent CS, its history. Its characteristics, . 

its dispersal. Its effects, and its safety factor. 

ZZ ^lOT HAND GRENADE, XM47, AND SIMULANT RIOT HAND GRENADE, XM48, Technical 
I'^fornatioh Peport No. 36.1.1.9, from Research Staff, University of 
^ ; trsti'jrch, to Army Materiel Command, Research and Development Directorate, 
^r.-ir-^ton, D, C, Contract No. DA-49-l86-AMC-2l4(D) (June 1967), 3 pp 

' /; MAr.inED) (PA 28,593). 

This report describes the XM47 nonlethal CS riot hand 
jr-j the XV4B PS/W^j (red or white -moke) training 
/♦•rslon -vf it, f'oth r^ronddos are spherical casings of 
''-bD^rr, .iryo-jt 5-1/2 inches in diameter, containing about 

• I ;' teen iz-'^rjrn c.ipsulatod subnunitions and equipped with 

'.J ttz-.n inltijturs. At a r.ingo of to 45 meters, 
«-..;r ' ,'tf;rt'j will permojto m .jr»M of 150 square meters 

* , 1 ;-r.t at^out 2 mo for*-, . 
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,t.:,:i;i m,.,. m.,-.... .it., rot.-r.,,,... ru ,n. 

'n. .ontro. pro... .n. i ^ ' , 

^rj relJted limitations on jnd opr-'umties ^^'^ 

neJ: t Dialogic.. we..pon u:,e (t» th. PO-;^H'ty 
of an overextension of Free .VorU forces J^^-^^^^ 

A iriwinj threat ot insurjoncy an^ instjDiMTy, 
S/<? ;ie'deve.opnent of nu. t i nat iona . -unter . nsurgency 
rorces and its implications for the use of v.her..cal 
and Diological weapons. 
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, M., RIOTS, REVOLTS AND IN'SURRECTIONS Springfield. Illinois. 
T^oma; (1967). 523 pp (UNCLASSIFIED) (PSI-159). 

(U) Chapter 25 deals with the use- of the baton chemical 
laents! smoke, water, dogs, and sound to combat crowds. 

EM is R. H. (TRC). and Kellogg. J. C- (TPC) . IMPUCATIO^^^^ 
^Icin^C.TATING AGENTS IN WARFARE ^^J^^^^^^^J.^^;, "t^fnd l^^^nllogy 
Travelers Research Center. Inc.. Wf^tord, . g s. Air Force, 

(SECRET/Group 3) (PA 25,492). 

'^'^V The purpose of the study is to assess the '""P ' 
. ^the use of incapacitating weapons « " ' I")' ^""^ 
counter- nsurgency operations by an ' " -est , gat . on m 
accordance with the following study objectives. 
M) identify probable developments in incapacitating 
;ie. cal and biological weapons and agen+^.f f ^'"'"J, , ..^ 
tn o fer areatest potential; (2) a-ialyze military utility 
^r' m^t^d war anS counter! nsurgency and P--"! -^^^^^ 
for exploitation; (3) assess pol it. ca I -psycho log. cat 
:j.!cat?ons bas;d on a historical ^^^l^-V ^l.rri and 
attitudes within the leadership element pf t^^e U. S.. and 
on inforned public opinion; and (4 exam.ne -J-''^^^ 
and political usefulness by comparison with the domestic 
attitudes toward lethal weapons. 



UNCLASSIFIED 

M 

• . ••. . , r: :..,!:.' rv, , -f I f - - - > ! ' l ! [ J .l^i^-'-'I.M T I' < . 

■• . : . ^ Mr . I. I- •!). 

U*ir -.K1S d i V pt»r •'•'r -". i f^, .1 ff iri jit hf r. n i 1"t,-r . Aft»ir 
J ; ^-H^rs.! I ^ ron fht» v\}nlsTtM-, tvjrfi b ut^-f^un i t I )n Is t(j 
^•-,^"1 rrop^^M.int jn.j te.tr - j.js r ix^ure. TUe .id v..in t,j'jO0 

T>iis Jovico tor jibpt»roin(^ .1 tedr-^;j<i jqent 1% tf^jt 
tMC*^ s jL^-nun i t i on is DropelleJ dlonq the ground jnd 
^o.\>nes hot js the propel l.?nt burns. These two factors 
r^jke it difficult for person to pick it up and throw 
it t^jck 3t control personnel. 

-.f^esee, v., NEW DART GUNS FIGHT CRfMEl, Guns and Anmo, Vol 10, fJo. 8, 
3o-3^ (Auaust 1966) (UNCLASSIFIED) (PA 25,419). 

(U) The Smith and Wesson-Mercox Dart Projectile Gun is 
designed for special-situation police and military use 
where conventional weapons are not desi rattle. The gun 
wses .22-c3liber blanks to propel a dartlike projectile 
at various velocities. The darts may carry any of 
several pay loads or warheads, including narking dyes, 
shaped charges, and hypodermic syringes. 

--CGRE5S REPORT, U. S. Army Limited War Laboratory, Aberdeen Proving Ground, 
*.'3ryland (June 30, i966), 182 pp (CONFI DENTI AL/Group 4) (PA 26,286), 
AD 574 723 L. 

(U) This document presents a description and status 
report of all tasks included in the FY 66 program of 
the U. S. Army Limited War Laboratory. A number of 
nonlethal weapon studies are included: application 
of selected CW agents in unconventional warfare; 
miniature CS disseminator and personnel marking. 

S3acve, S., Schmidt, J. L. , and Lutz, G. A., STATE-OF-THE-ART STUDY ON 
IV-AIWENT OF VOLUNTARY MUSCULAR ACTIVITY (U), Report No. BAT-I7I-I7, from 
-ACtC, Sattelle Memorial Institute, Col umbus Laboratories, Columbus, Ohio, 
+3 Advanced Research Projects Agency, Washington, D. C. Ck^ntract No. SD-I7I 
(f^ebrjary 15, 1966), 155 pp ( SECRET/NOFORN/Group I) (PA 9417), AD 370 233. 

(U) A study was conducted to provide guidelines for 
obtaining incapacitating agents that act by impairing 
voluntary muscular activity. Although many such drugs 
are available, an agent is needed that will be practical 
where subjects are not under control. A wide variety 
o^ agents are discussed. These include curarlform drugs, 
se':i3t;ves, tranquilizers, analgesics, ha I uci noqens , 
'i-.t i h I staTii nes , seizure-producing drugs, tremor-producing 
z'r jns , rya I g i a-produc i ng drugs, cholinergic agents, 

.r-t',xi ns , dnd venoms. Also discussed are th3 potency. 
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LA> M l: . it'^l-!;-'). 

(M^ T'M^j is pr\>t?dMv tht,' HMst tru. rough -J<r.'. r i p : i text 
jvjiLirlo on the r.inoo v>f toir munitions us^id by^ 
r^e -r^ititjrs .inj solJ i)n t hi> .%MMm-r.: i I rn.jrkot. It is 
fO'-ow^Vi^ v^ut of Jjto, j-3 now .:.jrT>rn<?rcicil devo I Opmen ts 
n^n-e tn^cone .u'jiljDle bin.>^ it WciS written, 

.^rolt I ^^. 3nJ Snith, L?. J., nOm.LTHAL i MCAPAC 1 TAT MJG WF^PC'i: OAS-PPO^E LLEL 
i-.^A-T-^^^ROJ£CTILE FEASIBILlTv AtJO Dty/ELOPMENT STUDY, Technical Paper Uo . 
-<A^-TP.|33, from Research Anjlysis CorD., McLean, Virginia, to Advanced 

Proiects Agency, Washington, D..C., Contract No. 50-212 (September 
!^c5), 12 pp" (UNCLASSIFIED) (PA 22,468). 

iU) This Study describes a feasible prototype system thai- 
can accurately deliver an incapacitating agent or a marking 
material 40 to 50 feet. The launcher is designed for 
simplicity of operation and portability. It utilizes CO^ 
to propel a projectile at muzzle velocities below 100 fpS. 
The noise accompanying launching is minimal, making it 
difficult to detect the firing source. The prototype 
projectile is a 4.5-inch machined steel cylinder, 0.5. inch 
in diameter, which contains a .22-calIber blank cartridge 
and a 0.042-inch5 gelatine capsule as the incapacitating 
aaent or marking material. It is relatively stable in 
flight and detonates with a sharp report and startling 
flash under an impact force of less than 2 pounds. On 
impact the detonation disperses the agent or marKing 
'Tedium. 

(U) Optimization of the system would require lighter- 
weight expendable projectiles with. a larger capsule for 
the aaent. For temperatures less than 40 F, added thermal 
energy for the CO^ such as body warmth or a heated holster 

is required. 

... 

THE TOXICCLOGY OF CN, CS & DM, Special Summary Report, U. S. Army Edgewood 
Prsonal. Chemical Research and Development Laboratories, Edgewood Arsenal, 
varyland September 1965), 35 ^ pp (UNCLASSIFIED) (PA 22,436). 

oj) TKe effects of CN, CS, and DM and their toxicity are 
d'^^.3S'-d. r/'i produces systemic effects in addition to 
its'irritant action and in one case, one of 22 men exposed 
^o while asleep in an Army barracks died. This victim 
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ii ' ; !,'•... f ♦our '}.'jt»i-, ^r'.r 3I1 

'i. NMt'-. ^ '-''i it tr it 'it.-J t » f/.. lh»Ti? ^iro 

"V;^t t>*Uvti\.» t- : l.'r-^ t.jvi. •* th,> t?.r*'t: ^jr»d th-jt tfift 
^.♦♦t^tv ♦.r"t..r i'> j-'mN''' ^itn It is .ilso (.onr. I u^lf»'J 

r-.it r.n '.r..* 1 ;HM-;.i ,t,!r^.t .r.ti.;r. r\nt '^h/j.^fj Ly or 

A ^"ATt.^NAL A^-f--\>A.^f^ r H< !^! VK I OP ( NC NOrj-l LTf*AL CHCMICAL WAfyFAPr A^rPii: ( 'J ) , 
<rLJv V. S-I^o, fron !nsri.tuto for [V>U>nse Analyses, Arlington, Virginia, 
to AJvjnceJ K-jsejrc^ fVojects Aqoncy , Wash i nqt oti , D., C, Contract fio . 
(Sepre'^ror l-:5c!3), l7o,pp (CONFIOl rjTI AL/' ,roup 4) (PA 19 J 28). 

iV) The Jes'cn of chomical warfare agents is basically 
Outside the main strean of conventional pharmaco I ogl c 
research. Consequently, the new rationality of pharmacology 
has t?een principally directed at therapeutics, prophylaxis, 
and other problems of health. Some potent i a 1 I y . usef j I areas 
of physiological disruption are, therefore, not likely to 
aet attention in the conventional pharmacological investi- 
aaticns unless specific support is supplied in those areas 
by the mi I i tary • 

(U) An exhaustive analysis of the biochemical and physiological 
functions of the organ systems of the body would provide the 
necessary basis for a comprehensive rational research program 
for non-lethal agents, which would be not only strong in the 
short term, but fruitful and innovative In the long term. 
This systematic approach to the biochemistry and physiology 
of incapacitation Is here called organ-system analysis. 

(U) Organ-system analysis can result in several kinds of 
conclusions by drawing attention (I ) to potentially toxic 
disruptions for which agents could be designed by a rational 
approach to the biochemistry of the system In question; 
(2) to agents whose effects warrant further structure-function 
studies; and (3) to agents whose utility Is now neglected. 
In the present study, the detailed organ-system analyses are 
limited to the visual system and to voluntary muscle systems. 

43. Kropa, E. L., STUDY OF I fJCAPAC I TAT ING DARTS (U), Report No. BAT-1 71 -31 , f rom 
PACIC, Battelle Memorial Institute, Columbus Laboratories, Columbus, Ohio, 
to Advanced Research Projects Agency, Washington, 0. C, Contract No. SD-I7I 
^Jjne 30, 1965), A2 pp (CONFIDENTI AL/Group 3) (PA 12,958), AD 367 711 L. 

T^o 'h^r-j^ tori sties and effects of curari forr drugs and 
del wery s/stems for these drugs are reviewed. It is 

t -^dod thit for tho n/)ximum degree of immobilization 
^;t*';.jt r.ir j-^trophic nervous and cardiovascular side effects, 
f^e c-jr-ir i nret r i <; rompo'jnds mi'-jht h.ive to be combined with 
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. . .'^ t» it i^i-' rf\>J':« i t it io*-' 
.>"■•?., in thjr .1-. .1 ,1 

.ron Ml- KescMrch Inst.tuto , M.ryl in.). Contract No. 

(^A I5,30i.'). AO W o>^8 L. 

A^Vlhe Objective of this pr-Mr w.s tn study the effects 
V T^e ODjc^. vt. K.,h.jvior jnd on various 

of new cher,.cals on overt ° effectiveness 

physiological systems of JoO\-'"- ,f .nta ionists to these 
. ,t several P^armoco o,.cu .v,en . as -^J^^^^^^^^^ ,,,,,,, 

conoounds -^^^.ton'o te t ;y sterns or .easuring BZ antagonists 
to the °" f '^f s'ftens studied were food consumption 

Jespi^atorv and cardiac responses .n sp.nal cats. 

DioT rnNTRPi WITH CHEMICAL AGENTS, Marine Corps 

r. 11 TMs Is a short article ."ich aescribes ho. the mil itarv 

;f:i™irr;?.rth-eSioh^^ i:^^^-^ 

to these agents. 

glectromaqn gtic Spectrum 

DD.rPT I ir,HT DISPERSAL CANDLE <RC). Final Report for 
?^:1rrio^.i;^;;4 r;q*rf ! e r; , , „ ,.e^ ,ro.Th,o., 

(April 1970), 17 pp (UhJCLASSIFIED) (PA 37,891). 

(„ M.uminating candles contai ni ng colored ^l^'^-P;;^?"^'"^ 
lairs that P-vided alternating colors a we 1 ^as wMte^^^^^ 

''n::r:.T^:^v^^ ^^--^ in_Thio.ors 

,i an i four ot^<..r. ignited PV hand outs de .n 

• r.--l-fl..-.)-pro.|i,rir..i crr.oos i ti ons f o I lowed by 

- T 'l''.LITl whit.! Ii';ht illuminant. 
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't'J ♦ I a' i ,i vi^n tfu.' ri'.' t { f ■ >f i J I 

j-j Jn^t;.- ir.,. :.. |i,»,t interibity th,,r i t c,et,-f'.s (.ort<,ln 

44, :^joKoS, ^^L^VTl : n . . -N: i ;..'Ai T I mi il A T I • -j), f|p.,| f<oj;ort for tr.o pf-r i 

April JS^ |4o8 - J.iMu.ir, fr..fr 'Vlp.^r, Inc., fdlls r^.^rcs, Vir-in 

\^\^\ Air I'v^ro^-ii LV-jf'>.inj , i n j t^-fi , b. C, , tontrci^t rjo. rj-jOO O-C^--^ - 

(Aw^rll l9o^n, (L\:j' ICI.MI A[/.'.roup .5) (PA 35,797). * * ' 



> The inciJo'^tjl ohriorv.jt iuno of hjm^n subjects In a 
flicker" environmt^nt and tho difficulties often 
encounterec! bv the observers in following the actions 
ot prinjre subjects who were neing exposed to stimuli 
(o^te^ the observers were unoer considerable discomfort, 
w'^We the squirrel monkeys were showing little concern) 
Sjqoests the suscept i oi I i ty of rrjn to stimuli is greater 
than thjt of- the" lower prim-ites, 

(U) Nbst of the primate subjects were able to deliberately 
minimize the effects of flicker by the simple expedients 
of remaininn motionless, moving very slowly, or shielding 
their eyes. Experiments showed that flicker Is more 
effective in creating vertiginous effects in human 
subjects who are moving than In those who are standi nq 
still. ^ 

45. INDUSTRY OBSERVER, Aviation Week & Space Technology, Vol 90, No. 2, p 13 
(January 13, 1969) (UNCLASSIFIED) (PA 34,499). 

(U) At 6 to 8 cycles per second, the flashing apparently 
produces out-of-phase response of the Iris and optic 
nerve. Resulting loss of depth perception leads to an 
Inability to avoid visible obstacles or to aim weapons 
effectively at moving targets. At 25 cycles per second, 
the flashing interferes with alpha waves which control 
the ability of the brain to concentrate. 

^t. •Helton, C. E., et al ., EXPOSURE OF MEN TO INTERMITTENT FHOTIC STIMULATION 
UNDER SIMULATED I FR CONDITIONS, Civil Aeromedlcai Institute. Oklahoma City 
Oklahoma (October 1966), 7 pp (UNCLASSIFIED) (PA 27,463), AD 646 872* 

(U) The purpose of this study was to determine whether 

cr not a group of normal young men showed any electro- 
encechalograDhic changes during and following photic 
stimulation 3S it might occur In flight. Ten young 
f^n, volunteers, who h.id no history of syncope or 

-,oi/>ro w^ro ...yp-so^ To i n tormi t tent phot i c Stimulation 
/jr .^.j'-h .^4 thr.-'o f r..:;uenv.ie->. Analysis of the records 
r.jUo-. in fxDerlf-ent I rovo.ih>d no evidence of seizure, 
nr^ ^ ■ jn-j no ;.r. )ti': .jrivinq. 



>nlv .rrx.rr.^v, r ir. j,^ . ♦ 'r.-..'r.. i.-., J»'r.,- illy t**!-- 

.^nj V tl p..' f:1. ! r 'r » .t ^jMfs ^ w** . 

Shown thjT ph.^ti tll> i-duOH) pif --^ ■ ^ 

r.MJilv .hor th.* ,.v,.s > 1—1 iH-J t^.^ f I ♦fM.,^..n:y 

is 0K^::ie to th»» r^-tifM rhyt*"'. 

the period 20 - A.,.sr I.t., ' T " V nt;^ t - 1^74 ^ 

(Undated), 19 pp ' (UNCLA--; I r : t:L)) (PA ?4,nf,q). 

(U) This stuJv on hun,.)n rosp.)nse to light flicker found 
thjt in the experiments conducteti .ipprec i ,ib I e cir.bient 
I ight enorr^-^uslv reduced tho ohservod effects. «he 
observed effects were: 

(1) Ntotor coord in«2t Ion w ic markedly Impaired 
in most cases i^ithin ^ frequency range of 
from 4.5 to 5.5 Mr. This was observed 
during walking around obstacles on the 
laboratory floor and similar activity. 

(2) Men seemed more affected than women and 
younger women more than older ones. 

(5) 'Some subjects experienced a sense of 
giddiness. In a few Instances this 
began immediately on exposure and in 
others progressed with continued 
exposure. 

(4) In a few cases there were distortions 
of perspective In that there was 
difficulty In determining the relative 
distances of objects along the line of 
sight. 

(5) There was a wide variation in terms of 
persistence of giddiness, when Induced, 
following cessation of exposure. Maximum 
persistence was about 15 minutes and the 
minimum about 50 seconds. 

(6) The most effective duty cycle was about 
20 percent. Duty cycles approximating 

50 percent and exceeding this were markedly 
less effective. 

(7) \^') noticeiblo offprts were observed within 
the alphr^ rhyt^.m rjjnqo of B to 12 H7. 
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efftvt tt»bt Jt»s- r i t:t?vl .is .1 multiplicity of 
Ci.iv*lin>j t^tj^k sh,jp»»s in tr^.e visu-il field. 
Thib cf^o. t n<^:urr»Nj cjt virturilly the ^^nnn^ 
fr\.\lueruv ^^^r ttK^st? Subjects reporting it 
jnj wdS.i"juito bh.irply "tunable" in that a 
fre"juenv'v c*ijn.^t> of tl 1*7 roJucod it 
con b i Jer.it> I V . 

^V?5t subjects stjted thjt they believed it 
would be difficult or impossible for them to 
perform relativoly h i gh-sk i II -type tasks 
with accur.^cy durinq flicker exposure. 

48. Lutz, 0. A., et al., STATE-OF-THE-ART STUDY ON PERSONfJEL BARRIERS (U), 
Report No. BAT-I 71-50, from RACIC, Battelle Memorial Institute, Columbus 
LaDoratories, Columbus, Ohio, to Advanced Research Projects Agency, 
Washington, D. C. , Contract No. SD-I7I (August 12, 1966), 104 pp (SECRET/ 
Group 1) (PA 24,482), AD 578 912. 

(U) This report includes an evaluation of the use of 
high- and low-power radio waves to effect barriers 
through which personnel could not penetrate. 

49. Dahike, A. E., et al., A STUDY OF EFFECTS OF VISUAL FLICKER AND AUDITORY 
FLUTTER ON HUMAN PERFORMANCE, Report No. AFATL-TR-67- 1 2, for the period 
June 28, 1965 - March 28, 1966, from University of Oklahoma Research 
Institute, Norman, Oklahoma, to Air Force Armament Laboratory R4TD, 

Eglin Air Force Base, Florida, Contract No. AF 08(635)-5256 (February 1967), 
58 pp (UNCLASSIFIED) (PA 26,553). ' 

(U) Results of nine laboratory experiments are contained 
in this report. The purpose of the research was to assess 
the feasibi I i ty of using dual-source flickering lights 
and fluttering tones as harassment devices or as non lethal . 
weapons. Performance was measured on depth perception, 
manual dexterity, aiming and tracking, vigilance and 
cognitive-motor task. Psychophysical Judgments of the 
apparent movement effect produced by two lights flickering 
out of phase were obtained In one experiment. Post- 
experimental Interviews were given to assess the 
psychological and somatic symptoms associated with exposure 
to flicker and flutter. 

(U) It was concluded that while dual -source flickering 
lights produce performance decrement from optimum 
conditions, they are no more effective than a single 
light. 
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>i'-*OL.'v'! CAL »>fc:A^"•: 'N^, T i n,i I *Vp(>rt • J.. . A ! > I O/G'j-Tf-: , from American 
i-sr^Tjtes for -^Vsejrch, jsh i rri ton 0^fi(.o, Silver Spring, Maryland, to 
:'-vvrorjte of Arrranonf [)eve lopment , f:&Tj, t.qlin Air Force Base, Florida, 

Nc-. AF 0S(65'))-4?56 (Deconb.^r 196^), 70 PD (UNCLASSIFIED) (PA 22,05^. 



(L)-Thi5 document comprises j compilation of data, in 
v.:3'^jloc form, of psvcho I oo i ca I . p^enomena applicable to 
t^.e development of psvcholonical weapons. The information 
is presented for the use o* weapon designers for the 
express purpose of enhancing the psychological effects 
of non lethal weapons. Section Three summarizes the major 
psychological effects of environment, including the 
effects of I ight. 

Crlanskv, J., THE USE OF FLASHING LIGHT TO PERTURB HUMAN BEHAVIOR, Research 
^a-e'- No! P-I72, Institute for Defense Analyses, Arlington, Virginia 
(Varc^ 1965), 21 pp (UNCLASSIFIED) (PA 17,260), AD 460 538. 

(U) The value of flashing light as a nonlethal military 
weapon is examined in this report. Anecdotal reports 
sj^gest that flashing light can produce effects such as 
confusion, nausea, disorientation, hypnosis, loss of 
consciousness, and convulsions. These effects occur 
only under certain controlled conditions in a laboratory 
or clinic and affect only a limited portion of the 
oooulatlon. The available data indicate that these 
effects cannot be exploited for military use. There 
have been no field trials or tests outside a laboratory 
setting. 

^'o-nfleld, A. T., SOME ^^HYS lOLOGICAL EFFECTS OF FLICKER AND RELATED PHYSICAL 
ITiVjLl (U), U. S. Army Limited War Laboratory, Aberdeen Proving Ground, 
"^r/Iar'j (February 1965), 103 pp (CGNFI DENT! AL/Group 4) (PA 19,008), 

A-: VA :y80. 

A n'jr-ber of interesting phonomona of responsiveness 
ll^^it flic^<e^ and other physical stimuli have been 
f.rrtj'j .JO, which do not yet appear to have been studied 
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. -./-^r, ,-r-i ;"-.v-ont vtjj, '...i-i to Jo ««tt' 

"^^o"*--nVjs.vV-, •n-.tjl>:i. , ind sorw t.i-JtocV-rical aspects 

0- >r;.^rotin.,l losion-.. u j function of exoosure t,-;e 
,ryi ,.-';eJ o-vr.iN. Tor t.xp.-S'jro tiros of short duration, 
r-e r^'Vl of t-orrr,,| conduct ion does not scdIy, since large 
to~r.-^tjre d!*-eror-vs wirnin the riWt cells nust ex.s . 
■.-er-er oT'^or ^.v^jnisn^ are involved in the production of 
lesions 3t 50 nanoseconds 30 x lO'^ second) is st.ll 



or-icjre. 

^..-.tr^r - ^ eta! STATE-Or-THF:- ART STUDY ON. VISUAL I '-"^A I WENT 3V 
: 3:.!;;Tr.'.;fv FLA^ INFRACTED, 0^ ULTRAVIOLET LIGHT Report rjo. 

=A^-.7,.9,"fron, RACIC, rfattelle Menorial '"stitute ' ' , 7 , 

Advanced ^'esearch Projects Agency. W^^h.ngton 0. C.. Contract No. SD 
(Jan.arv IS, 1965). 93 op (UNCLASSIFIED) (PA 9416), AD 458 313. 

(U) In general, this stote-of-the-art review indicates 
that It may be feasible to use h igh- intensity electro- 
r^g'^etic radiation as a weapon. Specifically, the 
hunan eve may be incapacitated by radiation from the 
visible a J infrared portions of the spectrum but in a 
practical way, apparently not by radiation in the 
ultraviolet wavelengths. 

-^ristrer C A et al.. SUN^tMRY OF THE DEVELOPMENT OF WEAPONS FOR 

Group 4) (PA 9415). 

V^\yr The stated ourpose of the research was to "investigate 
t^e Dotentiat of flickering light, sound, and suggestion, 
9:0^517 and in combination, for use in psychological 
w'-r^ioonry** , 

' ^ ) I r w-r> ^o".' I u'lo'j th jt : 

ri) Hl-i-rir ^r, rrv^ro effective th.in blue in 

ri.'jj- i nq s.jt) io<':t perforiunce. 
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• *f •■ j\ I *' A i ! I /• ♦ r; If J t •.'♦•f I ♦.^ * i t *i 
I ,.y i t i J ! I V V'' !i..f Vf I.J irr i :j't»f 

'^nt-^re jr*^ no TtM I I ✓ • i -J' ho: . on t i n!i'y'jS-w ivo I jsors, 
'^v«r o.on M I .r^-?v>v*..»r rul--»J I } .»r'- I t * puis** l»?n jths 
.i^:M^^.■)c'^ • n.i t'-e blink rl'^A^ f th»? ^jyi^ ('vO. 1 st?c). As 

l^^sj-^^nct? tiro, J I thou ?h '')t^\r inhor^ntlv h i qh luminfjnce 
.:.5-sos ti i s jt?fi v:ioncv to t:** rul.^tively riinor. 

J. (.v'^ltor ^-'eo i Arr.v Institute of F-esojrch), ADAPTATICNAL 
.f: !\ T"L ^^'jVA-; ELFCTf-V-LTr, ^'-^AAV AND OCCIPITAL ^ES^OULE, Vision 
3e3r.-^, \ol 4, ?D 179-192 (1964) ( UfJCL ASS I Tl tL) (PA I3,CI6). 

(w,) It 1*35 *ound that the average ar^plitude of the 
e I r^ctroret i nogran occurring during the first. minute 
of stir-.ulation was larger than that for later times. 
Clear-cut changes were not apparent in the evoked 
[potentials. With the short-term procedure, an 
investigation was made o^ the average response train 
produced by successive spurts of five flashes. It 
was found that the first flash of a stimulus train 
rrodjces the largest response both at the .etina and 
t^e occipital scalp; then there is an Immediate 
reduction in amplitude followed by some recovery. 



''*^\o^, M, Q. (School of Optometry, University of California, Berkeley, 
California), DAdk ADAPTATION: A NEW HYPOTHESIS, Vision Research, Vol 4, 
or 47-58 (1964) (UNCLAS^i I F| ED) (PA 13,608). 

(u) It appears that a receptor lacking Its full complement 

photosensitive pigment transmits the same signals in the 
^^rk as a receptor with a nearly full complement of photo- 
se'^sitive pigment that is being Illuminated by a steady 
K-.ht, The intensity of this Steady "equivalent light" 
in- 2*^03 very r.jpidly with tho .jmount of pigment that 
'a ?ickirq^ .-jnd the roljtion apoears to be approximately 
^-^ t i J I . On*-» woui 'J lii'O to undprs t jnd th i f, feature 
^ * i"^" 3 1 ;:: ♦ • 1 1 I in t.'rm', tht^ mi^chjnlsm of recoptor 

:"*"/;♦:••'', jt ^» j*-.^/.»r th»> Pyr^ I jn.jt ion, knowkvJ-JO of 
. I i i 't is n*:i 0^r.i $ry i f st*nse is to he made 

* '"."J 1 J t , orc-jrrin.i rontr.jMv to tho 

' • ■; ■ ' .. 'l * ^ : i !r > * t 1. >r. , 



UNCLASSIFIED 

•--'•"H»r, A. jnj Arklns, W. J. (Univor-,ity of Sydney, './^l^ny, 

TMi. t^'^Li or pmoth: :.t r.njLATh n in tmi r,:;!!'.r i^r^ '.r Hv^jorr. 

I ntt»rnjr i on J I JournjI of Clinic<jl dnd (xper i nuntd I Hypnosis^ V'^ I /II, 
\: . TO Hl-r^7 (1^04) ( UNlLA^v; I n LU) (HA i:\f/j7). 

(U) The relative effectiveness of the ordinary verbal 
nt^thod of tra K'e induction is compared . w i th ? forms of 
induction utilising mechjnic.jl photic stimulation, and 
w]fr\ rnethods co?"Dining the personal and mechanica' 
features. The criterion of trance adopted was the 
compulsive carrying out of a difficult suggestion 
Results show that mechanical procedures alone are 
ineffective. On the other hand, the addition of a 
particular sort of photic driving probably improves 
trance induction, which suggests that induction is a 
complex matter involving both social interactions and 
relatively nonmean i nqf u I impacts on the brain. 

Mam, W. r., Jr., et al., ELECTRONICALLY PULSED LIGHT SOURCE FOR THE PRODUCTIO 
Of RETINAL BURNS, The American Journal of Medical Electronics, Vol 2, \4o. 4, 
pp 308-5.15 (October-December 1963) (UNCLASSIFIED) (PA 14,324). ' 

(U) A method is described for pulsing electronical fy an 
Osram XBO 2001 high-pressure xenon lamp. The instrument 
is being used to investigate the optical hazards 
accompanying short pulses of radiant energy similar 
to those emitted by nuclear weapons when exploded at 
high altitudes. 

Bredemeyer, H. G., M.O., et al., RADIATION THRESHOLDS FOR CHORIORETINAL 
BURNS, Report No. AMRL-TDR-63-71 , from Institute for Research In Vision 
and Department of Ophthalmology, The Ohio State University, Columbus, Ohio, 
to Biophysics Laboratory, 6570th Aerospace Medical Research Laboratories, 
Aerospace Medical Division, Air Force Systems Command, Wright-Patterson 
Air Force Base, Ohio, Contract No. AF 33(6l6)-7583 (July 1963), 38 pp 
(UNCLASSIFIED) (PA 13,970), AD 416 652. 

(U) The data of this and related experiments are used 
to derive relations between burn diameter, exposure 
duration, and burn threshold. A calculatlonal method 
Is described which permits calculation of whether or 
not a burn Is to be expected, based upon physical 
data on the source such as Intensl+y, size, distance, 
duration, and spectral composition. 

Severin, Capt. S. L., Newton, Capt. N. L., and Culver, LTC J. F. (USAF, MC). 
AN EXPERIMENTAL APPROACH TO FLASH BLINDNESS, Aerospace Medicine, Vol 33, 
No. 10, pp 1199-1205 (1962) (UNCLASSIFIED) (PA 14,081). 

(U) This article describes an experimental approach to 
the study of flash blindness. Two apparently normal 

subjects nay differ by as much as 40 seconds in their 
recovery from a djzzling flach of 232,000 lux. The 
figures demonstrate that the 16 subjects had 
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1^ * • J . ^-^^ I'M: 



■ t .KM-ton.^J js r;;;. - JO 40 -porcor-.t when the^ 

i iry Si/- .V.r.Kr-.i. fhe explanation of this- 

i-^ t^.^ th.> ,r.>unt . f H-ih* ..imittod to the 
v'r:.--. ;nver'A.Hv to tro ir-.j .^f the pupiM-ry. 
;,,,.rr^-e." T-or-t.^ro, i snnMor Pupil ^^^ni ts le^s light 
rv.^ -or" ' .J rtore r.ioi J rooovory. 
. - . M .. et ,1 (iVp^rtmor.t of tJcurolcgv and Psychiatry UnWers^t/ 

v;%,:,rv-::-.;.3r 'v^n^ ^..lv.;^>n. Tex3s). so-.-e further obsepvations on 

."■-.-n ^'liC1^F.:> Wu;al RE::'V.^L, EE^ Clinical rieurophys .ology . Vol 1^, 

(|-irn' (u'.'CLAiSIFir;-) (=A 12,655). 

) -^er-3t;ons on the effects of intensity and wavelength 

■ r^'-^t on eiectroencephalograrhic arousal responses have 
-eenltuJied. In addition arousal response durations of 
:-.e left and riaht hemispheres of left- and r.ght-handed 
Individuals have been investigated Results of studies 
related to henispheric dominance indicate that although 
trere .as a tendency for the right cerebral hemisphere 

t-, Chow a lonaer resoonse, statistical analysis cf the 
data revealed'no significant difference between the sMes. 

:=r-T3jv, vedical Services Journal, Canada, Vol xvi, pp 
( .'.CLASSIFIED) (PA 12,615 N). . 

(L) Tnis oaoer has attempted to review the physical 
orocerties of the major divisions of the e'ectro- 

soectrum. to relate the known hazards to the 
vis.al or':ans from these najor divisions to current 
o.-^.D3t;on3l oroblems and injuries, and to review the 
'.ause, effect, and prevention of such Injuries. 

--...Hro- Loa-er T. c. 0. (FLYING PERSONNEL RESEARCH COMMITTEE), 
:^!:;f..;rn' A-iO uinANCE OF a nuclear explosion, institute of Aviation 
i-^e, -wal Air Force, Farnborough, England (March I960), 27 pp 

• ;-«..ri'-.n *-ho w'^ il'-! r-rohlon of the ocular hazard, 

• --n tmt with mild stimuli, thot 

-,r T I iron distant explosion, there 
I, T-b,..^. ^-po. ; il Iv if white f loodi inhting 
, .. pr^,7id"1. -iRqroo of dark adaptation 
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UNCLASSIFIED 



, i! |,..-,t it i'. trui', t>iit ttnc i-> usu.illv ri!nir>U-) -v.. 

. .-it-.-'O t^,> ..itvivw .-.t tuiltv rnly UviS on niM'.t 

/,! "f.-,ri.-ni whi.h (-.iv.' iHf.-n ♦ )ktfn over : y . i rr, t r ui'";" t . 
' - ijir. Mimuli of niKl.T.it.' St'vority can L< 
.v.r-.i.vi .1-^ .livinq ri-...- to little difficulty, but in tt.i'. 
.■,<e one hjs'to CJidco more i mp.^rl ance on ^raininQ tt,e 
-;i..t p.f to lovik jt ttu? source .jftor detonation. 

..,..,.v A M.O., Heim. H. f:., Ph.D., af.d Stilson, ('. W., P^<.\>., 

•'■•n: K-AL inti'^S or rXPOSUKE to LLi.Cil^.'MAOrJtTIC RAblATIOn, !'A('T I - 
L'-;A', I'u^T KeporT No. lVAl1L)-TK-60- 576, from Physics, f.ng i neer . ng, Lher., 
..,-:vr,rion, [^jlaer, Colorado, to Life Support Systems Laboratory Aerr. 
I -il division, Wriqht-Patterson Air Force Base, Ohio, f^ntract rjo. 
rMr^l->)-o505 (May 1960), l«i PP (UNCLASSIFIED) (PA 13,474). 
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■ (I!) Literature concerning the biomedical effects of 
ultraviolet radiation is reviewed. Ultraviolet 
aDsorption results in mitotic alterations and abnormal 
cell divisions, regressive changes In the somatic 
structures of some lower animals, and skin and eye 
tumors in mammals. Damage to the eye from high- 
intensity ultraviolet is probably limited to the 
cornea and, to a slight extent, the lens. 

Ma.arov, P. 0 (Zhdanov State University, Leningrad), EFFECT OF VERY INTENSE 
OPTICAL STIMULATION ON THE VISUAL, AUDITORY AND SKIN ANALYSERS OF MAN 
BioDhysics, vol 5, NO. 6, pp 769-777 (I960) (UNCLASSIFIED) (PA 12,611). 

(U) The object of this investigation was to measure the 
refractory period In the human visual system due to 
brief very intense stimulation by light from Impulse, 
gas-discharge lamps. 

Coaan D 'G., M.D. (Boston), OCULAR EFFECTS OF RADIATION, A.M.A. Archives ^ 
S't^dusir";! Health, Vol 20, pp 293-296 (July-December 1959) (UNCLASSIFIED) 
(PA 13,605). 

(U) Short infrared rays of the order of 1,000 to 2,000 
mu will pass through the lens and be approximately 
focused on the retina. They are the ones most liable 
to cause retinal burns with exposures to intense 
source,- such as the sun, atomic explosions, and, 
possibly arc flashes. 

(U) Visual radiation Is, of course, the most Interesting 
from a physiologic Doint of view, but there is little 
quantitative information about Its hazards. There is no 
basis for the widespread belief that commonly available 
light, or flickering light, or glare (or Insufficient 
light, for that matter) causes organic damage to the 
eye. 'rJeverthe less, there are theoretically sound 
reasons for thinking that the energy absorbed could, 
;f excessive, cause the same type of damage as that 
'^^jsed by infrared radiation. 

UNCLASSIFIED 



UNCLASSIFIED 

'A 

■ c-M- lit- I ■ If r l - , J!J^i'> ^ ' 

• . \ V . ^ , . ^ | -,|.VNA (Apf i I • ' • ' * ^ ^ 

; rri r.itin.i SonbJt ions .t « m <to')c ps. 

;,nd effects of stray ligt^t. 

T EFFFCT OF rLlCKERHJG 

interference «itn "^'^/^^^.^ If intensities 

«,re suOjeets end » ™ , „ ,„ impressed 

,»„t not a larger >f"9^''^;t .er second. Nine, 
flicker 'rwsn^V of 10 cycles p r ^ngMi, 

sixteen, and ^"X^.^reV^rlr "ese events «ere 
less effective ^''V'^^^J^J; „„h (and last) 
:;re':reSrrtrrfn=Kering ng.t. 

- -;;:'.!-.?inir;"Cti!"3is;o^!'von: ratisri!.«;T«uss,r.6, 

(PA 13,255). 

!rn"rvrri;"t:%r;ntr.i'rd';r:;:i''ifci.Sng 

result in a vaneyy oi nsvchic phenomena, 

--'"oftn-e-s: :rn;stlti;: revfrL no/rs after 

stimulation. 

--311. C. M.D.. "3l.er ... M,0:;^- ^riifn:^ V^irSNirEptfsV:' 
university School •'[J^^''^'"';, ^» ^i^Jwes of Neurology and Psychiatry. 

r r ^eo^^e^'^i;™; <i-aA^iinlo> <pa i 3.25. . . 

„ .a, -75-7-?;-:grerinra'ttrc's':n'r 

lights tried. Minus red glasses were o 
aid 'to the patient. 

UNCLASSIFIED 
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riU^s, A. (N.itiorK-jl fhy-jirjl l.dborjtory, TedJ i n^jt<^n , Jri-jhind), rtA'-II'-'i 
iHt'-'S .lAKt ANl^ PA//Li , Hr itish MeJii.-.il Hulletin, Vol 0, pp yj-t? 
(UNvU.ASSIHl D) (PA I4,S?8). 

(U^ The idt»J th.jt dj.vtt* could bo used tjs a woapon 

v\'^nstjnt!Y recurrini^ during World Wjr M . On a 
very bright mL:>on li t night j pilot well caught in the 
^eJm of searchlight is prevented by dazzle from 
seeing objects on the ground within some 2 mi les 
[^.2 kml of ttio searchlight. Ry constantly hold-ing 
an enemy aircraft in several beams spaced at the 
corners of a square pattern of 4 miles kml side, 

we might expect to obscure the ground completely. 
Schemes of this kind fail for two main reasons: 
(I) the enormous amount of electric power demanded, 
(ii) in the presence of cloud the light reflected 
bjck on the ground is insufficiently Intense to 
make objects more visible than if the lights were 
extinguished. More modest schemes were a little 
more hopeful. Experiments were made to see If 
comparatively weak, steady but directional lights 
of the type of motorcar headlights could be used 
at spacings of the order of 100 feet [30.5 m] to . 
provide a kind of dazzle-screen against ground 
attackers. It was found that such a screen, while 
of some value In concealing ground objects such as 
men, vehicles, low buildings, etc., produced a useful 
effect in only a limited period of about 1/2 hour 
during nightfal I . 

(U) On the whole, it may be said that dazzle as an 
actual weapon of war has proved disappointing, while 
in those cases where It Interferes In some measure 
with efficiency It Is not particularly easy to 
el iminate. 

Ham, W. T., Jr., et al. (Medical College of Virginia), OPTICAL MASERS (LASERS), 
Acta Ophthalmologica, Supplementum, Vol 76, pp 60-78 (Undated) (UNCLASSIFIED) 
(FA 14,506). 

(U) The purpose of this paper Is threefold: ( I ) To 
give a brief and elementary discussion of the ruby 
laser, (2) to describe some preliminary experiments 
with a ruby laser and Its associated optical equipment 
as designed to produce thermal lesions of size and 
shape comparable to those produced by other methods 
in this laboratory, (5) to present current data 
obtained from research on retinal burns which can 
be useful in the evaluation of ocular hazards from 
lasers. 
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, , . . - ! U'v.. "I MM :U:..I.T, U!ev.M .r.d, Ohio 

officers 3re the nightstick, riot gun. and c.ttle 
(U) in the patented instru-^nt. which can be portable 

injury is caused. 

Treruenc; usId.'Mch .ay be 1.000 times those f.gures, 
does not interfere with speech. 

T T PROPAGATION OF HIGH- INTENSITY, LOW- 
7 Cscar, K. J., and Bordelon, T. T., Pf^'^^^I'"'' ^^^^ eriod November 10, 1969 
' fIeOUENCY sound WITHOUT LOSS. S^P^^Tt^c'^om^nt Research and Development 

December li. 1969. U. S. Army 7' ' 1^ .^^^J ^^2 pp (^CLASSIFIED) (PA 37,918), 
Center. Fort Belvoir, Virginia (April I970J, PP 

AO 869 978. 

or collimating the generated sound. 
AD 843 468. 

Z' in thi^ case qenerate an intense noise. It was 
^Unizei a?NCEL that the small pulse-jet engine. 
:rnX^rref afa'node. airp-ane or boat e^^^ 
not produce sufficient noise for the purpose und.r 

. UNCLASSIFIED 
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V.,t;..n - t.nnel cUMr.,nco in Viotaom It coo-- 1 • 
. ;nf,v4o.nr (.0 to 100 tines .or second) bu .nt«r..... 

ions Tor, . I.^rcie rulse tube should provnle .n 
int.^l^MMl^to noi^o level . 

,-r-.j-4 lohn F. Kt^nnedy Spjce Center, NASA, Wasn.ngTon, u. 
|OtS).'v) pp (UNCLASSIFltD) (PA 55,736). 

aj^ All entries in this bibliography ; ' "^f^^^ . ^^^li' 
.annotation except those that carry a "Confidential . 
security classification. 

c r nrwAV I ORAL RESPONSE TO P5YCH0NEUPAL 
30. B3CKUS. B. T., and Hoster, S. ^ • • ' ^^^^ ' ^od ftovember 5, 1967 - 

STIVULATION (U), Third Quarterly ^^^P^^^! ° jnia, to Naval Air 

February 5. 1968. fromMelpar ' 2^' •^J;^J^5^";'^'^ooi |:67!c-0328 (1958). 
Systems Corrmand. Washington. 0. C. . Contract No. nuw 
53 pp ( CONFIDENT I AL/Group 3). 33 pp vPA 32,273). 

(yln Studies were made using rodent and squirrel monkey 
K-!^+« the druas DS-2. DS-3, and sound and light 
? i: ' Tul rriS.?a. effort'.ith the rodent subjects 
Included observation and tabulation of the effects of 
is-2 and DS-3 while the subjects were under sound and 
nght stimuli, the purpose of which was to ascertain 
whether there was an enhancement effect^In the r 
behavioral responses with below-norma th^«^J°'J 
dosages of these agents. The squirrel "»"^eys were 
used in an effort to determine ^he threshold of th^ 
Observable effects of DS-3 in a prJmate under normal 
conditions. 

-r..^ .Mriiickjrc np MiriH INTENSITY SOUND ON THE HUMAN BODY, 
:°'^V';..'-.?p'l9 C 3 ?Sst?'uui vo^r Z^^^^ the Netherlands 

rn:arv'°l7:':9;'8)? TuSaASSlFIED) (PA 33.443). AD 825 066. 

(U) A standard 1 tterature study was ^^"^"ct^J^^^"'^^:"'"^ 

low-frequency mechanical vibrations on man Is d'sc^ssed 
l?so Finally, a number of conclusions are drawn. On 
tK^c'hA^ r soi^ careful suggestions are made concerning 
:i;2rd r:.e1"n'?he ^ffec'tlof high- Intensity sounds 
on the human body. 
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(U) von Gierke in I )-. ..t.t.li.^ed the threshold for noir, 
as approximately 175 db for static Pressares '^-^ 
5 CPS and decrea-iinq to the range of KG db frofr. 15 ,o 
Lm ab^ve too CPS. fxporionces with .holo-body -J';— 

intense low-frequency noise occurred '".^"^^'""^ 
durina both World Wars. In these cases, middle-ear 
'SanSes noted arrona German submarine diesel-room Personnel 
:ere'attr?buted to'the infrasonic and very low son.c noise 
fields caused by the suction strokes of the engine 
cyl i nders. 

(U) in a series of tests conducted with the NASA-LPC 
LOW Frequency Noise Facility (140 to 150 db at m.d-band 
frequencies of .2 to 40 cps), subjects reported an 
uncomfortable pressure buildup In the middle ear. Th s 
^Hect! howeyer. was almost entirely absent when earplugs 
were in place* 

(U) Maximum-intensity low sonic exposures (140 to db 
at mid-band frequencies of 22 to 40 cps) produced "^Jerate 
chesi-wall vibration, a sensation of gagging and perceptible 
;tsual-?leld vibration In all subjects. Post-exposure 
fatigue was generally present after a day of repeated 
testing. 

(U) in another test, the USAF-RTD Sonic Fatigue Facility 
ial iSe?a?ed at frequencies in the 50 to 100 ^ps range and 
Tiunflr^ tolerance was reached In 2 minutes at the following 
Intensities and frequencies: 153 db at 50 cps; 154 db at 
is CPS 155 db at 73 CPS. and 153 db at 100 cps Exposures 
were stopped at these intensity levels because of the 
flnowing'subjectlvely alarming responses: ^''J "J^^^^' 
ni HH iness subcostal discomfort; cutaneous flushing and 
•t JSnng at >oS CPS severe coughing and substernal . pressure. 
Ihok ng^espiratlon salivation, pain on swallowing, gagging 
and ^IddinSs at 6o'and 73 cps. One subject a' so developed 
testicular aching at 73 cps. At 50 cps, one subiecf 
deteloSed a transient headache. All subjects exhibited 
marked fatigue. 

o. ^ u D anH Williams H. C. ANNOTATED BIBLIOGRAPHY: 

Tn oSenSIVE acoustic warfare (U), naal Report ''«°;%*-,^^'„|^;"'" 

(SEC^ET/Group 3) (PA 31.728). AO 385 063. 

(ij) This bibliography provides supporting documentation to 
the final repor? prepared under this same contract as wel I 

- .-.(This Page is Unclassified) 
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.\' * J J i ^ I ^..^'M I i '1 rr-.jt i .in in -jono puripr.iJfjl ire'j-i '.f 
r 'tt^n t i .i I i ri'tor ost . ' 

.-.j-l.cs \ .. et Jl., A SUJi:> nf irnCT'^ VIMJAI. FLH>-[ Arjl; ,a:j[j|[-.^^ 
♦ L v'T T: VAN Vl^FORVAM/l , FinjI Report, Report to. AFAT L-1 I 2 , 

Mi.ofsitv of OkLihoP'j, J'ese.trch Institute, rior^^.m, Oklahcmd, to ^ir 
Ar-"K?-H^nt I .itvn-.itory , I 0 1 i ^ Air Force f^.d^e, Flori'l-i, Contrrjct No. 
>^(. (Ferru.irv I9f'7), up ( urjCLAS:".! F I Lf;) (F^A 20,^^3), 

A.^ ^^^^ ;:'S; 

Kesults of nine l\iborcitory experiments are contained 
in this report. The purpose of the research was to assess 
the fejsibilitv of using dual -source flickering lights 
jnj fluttering tones as harassment devices or as nonlethal 
wo.^pons. Performance was measured on depth perception, 
manual dexterity, aiming and tracking, vigilance and 
coani tive-motor tasks. Psychophysical judgments of the 
apparent movement effect produced by two lights flickering 
out of phase were obtained in one experiment. Post- 
experimental interviews were given to assess the 
psychological and somatic symptoms associated with 
exposure to flicker and flutter. Few quantitative data 
were obtained with regard to fluttering tones, however, 
informal observation led to the conclusion that flutter 
did not show promise as a harassment device at the 
intensities investigated. 

85. BEHAVIORAL RESPONSE TO PSYCHONEURAL STIMULATION (U), Third Quarterly Report 

for the period August 20 - November 19, 1966, from Melpar, Inc., Falls Church, 
Virginia, to Naval Air Systems Command, Washington, C,, Contract No. 
NCw 66-0274d (December 19, 1966), 4 pp ( CONFIDENT I AL/Group 3) (PA 25,502). 

(^^J;?^ This report on the current research program dealing 
with responses of rodents to acoustic and visual 
stimulation. IncI uded completion of the preparatory 
phase and initiation of the experimental program. 
Categorically, the rodent species tested so far appear 
to be less "disturbed" by the stimulatory techniques 
employed so far than did human subjects In earlier 
casual experiments. It was not, however, anticipated 
that results with rodent subjects would necessarily 
have direct applicability to subsequent human 
studies, but that such studies would be helpful 
in developing experimental techniques, 

ee. CC'MNG: FANTASTIC DEVICES TO END RIOTS, Nation's Business, pp 62-64 
(July 1966) (UNCLASSIFIED) (PA 23,629). 

(U) Electronics experts have found In the laboratory 
that an audio note of 12 to 14 cycles per second has 
a profoundly disturbing emotional effect. Its precise 
impact on any given person is somewhat unpredictable, 
'ome people are immune to it; others are not. Most 
react with an inexplicable feeling of deep anxiety 
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, . ;r. fv.:> • -.ntrol, -■ ■■.t r«M< 



i -.t'. i ,tviti -^r. i t^, 
.•r K Ml i fv, v-.T- ii' lv'f.>' f'.> if:-..- !i .to fut.jr... 

■'.^ on.-o; • >...rful :,Jf-nJtns th.it on. t ■ 

•^M-srMttin, M.,t'ino ,n.J -^--r i .'k i noi-.or, .ire 
,>t ,ntl-riot «<?.,c^on. Fhoy - ..n '.o used to drown o.t the. 
r-^v'r^ruo chantip.n sin.,im, .n 1 hdndcl.ippmg tMt some 
,-;r3rc«rs use to v>iip .ir » -^rovs..! *c fever pitch 
^o! i.-^Dters. .v.uipP0J wi f. those powerful portable sound 
-r^^-torc, C3n hover ovor j -o-stilo nob or a meniic.ng 
:-ro.d of Je^n.tr.tors. Sor.o olectronic-i experts foresee 
> rcru> futurist!.: and f.intvif.c type of sonic r lo , -buster . 
i't Is 3 low-vibr3tion soumi which would have the e^Tra- 
^r^Inary .ib i I ! tv to resonate the human viscera and thus 
3f*ect The color. The effect on a screaming, rock- 
tr^rowina TOb would be the sane as a mess attack of 
uncontrollable dysentery. It should bring any not to a 
O'jick halt. 

( •) A revolving, car-roof-nounted flashing spotlight of 
uch brniiance'that it will temporarily affect the v. s. on 
of the rioters is under development. Another device is an 
inexpensive portable system to etectri fy a car body. It 
can be installed on any car, police or military vehicle. A 
painful, but harmless, shock of high-voltage, low-amperage 
electricity will shock rioters bent on overt,jrning the 
vehicle. Persons inside the vehicle are unaffected. Under 
experimentation is a vehicle-mounted high-pressure system 
which shoots an electrified stream of water. It gives a 
harmless but unpleasant high-voltage shock. 

^^er C. E., and Lehrer. S., DEVELOPMENT OF PSVCHO-PHYS lOLOGICAL AUDITORY 
--r.'L'U AIRBORNE WEAPONS (U). report for the period May 8. '964 - 
•orn 7. 1965. Report No. ATL-TR-65-44, from Astrosystems Internat ona 
,n^.. r;irfiefd. New Jersey, to Air Force Annament Laboratory Egl'^^J'^ 

^ase. FloHda. Contract No. AF 08( 635 )-4370 . (March 1966), 172 pp 
'CO'JFIDENTIAL/Group 4) (PA 24,682), AD 373 061. 



yr, There were two main objectives to this program. (Dnewas 
to '-onduct a literature search into the psychc-physiological 
affects of high- intensity sound on man. The other was to 
♦-bri-ate and demonstrate <^ sound generator capable of 
cro-.-inn 130 decibels (re: 0.0002 microbar) at 500 feet 
«i-r>in the frequency range of 2 to 100 cps. 
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' I . I ruA^'MN Vol 4, ^Vport- r.). lIl/iMli// Wol 4, It-.hr.i-^l |rf.,r-,! 

U,r.^^ ^^orvi.os (July M , V pp ( UNLLA'.^ I f H U), (PA ^t,^OC). 

This bit)l io.irjphy .ontjins rofiU'onres to pub I i -.^0'J. .irnj 
unpuMi^^ed Jocunents on noiso. Nearly -J M the docurr^nts 
reljte thtvrv or prj.^tico dire^.tly jllied to jircrjft 

.<-.nel K. M.. Austen. B. 0., and Vojzie, W. H., Jr., LTATL-OF-THl -A^T '.T'.L' 
.>n'=AlWt disruption (U), Koport No. BAr-l7l-l2. frcT. PAUC, battel.le 
Menx^rial Institute, ColumPus, Ohio,, to Advanced ^^^e^^^l: 
..ashinoton. D. C. Contract No. 5D-I7I (January 20, 1965). 62 pp (SEO'ET/ 
Jroup 5) (PA 9418), AD 360 189. 

(U) On the 'jasis of the literature reviewed and d'scussions 
with investigators generally considered to be most knowl- 
edgeable in balance disruption, it appears that none of the 
presently known chemical, mechanical, disease, radiation, 
or electrical effectants provide an efficient means of 
human incapacitation. 

Christner C A., et al., SUMMARY OF THE DEVELOPMENT OF WEAPONS FOR PSYCHO- 
S rAL WARFARE : A STUD^ CONDUCTED BY THE FALCON RESEARCH AND DEVELOP' ENT 
CO (U), Addendum Report No. BAT-I7I-6-I, from RACIC, Battel le Memorial 
institute Columbus, Ohio, to Advanced Research Projects Agency. Washington, 
l!) J!. C^ntilc? NO. SD-17I (January 15. 1965), 8 pp (CONFIDENTI AL/Group 4) 
(PA 9415). 

{f^Ut( Tt^is report reviews a 1964 study conducted by the Falcon 
Research and Development Company under contract with the 
Directorate of Armament Development, Aeronautical Systems 
Division, at Egl in Air Force Base. The stated purpose of 
■the research was to "investigate the potential of flickering 
light, sound, and suggestion, singly and In combination, 
for use in psychological weaponry". 

Kryter K. D., HAZARDOUS EXPOSURE TO INTERMITTENT AND STEADY-STATE NOISE 
REPORT OF WORKING GROUP 46, from National Academy of Sciences - National 
Research Council Conwnittee on Heading, Bioacoustics. and Biomechanics, 
washinaton. D. C, to Office of Naval Research, Washington, D. C., Contract 
rto. NONR 2300(05) (January 1965). 39 pp (UNCLASSIFIED) (PA 17.282). 
AD 458 244. 

(U) "^his report contains graphs of maximum sound pressure 
levels and durations of exposures that the Working Group 
believes would be tolerable and examples of the use of 
these graphs. This material is followed with background 
information and a discussion of the rationale, assumptions, 
limitations, and general problems pertinent to the 
development dnd application of a damage risk criterion 
and related exposure contours. 



' • - V ,"^ ..„,'....< V-..-..-nt U:..elo:.r..r,t, ! -,1 



, •.. . ^.rp\-..> fr thi.-. r-o:..v.r-:'i ^0 invest i Tito tne 



■^V,: nr^ Tsoirv-h of tho pertinent literature ^as 

"orli:, fo.r-.:^. t^v Individ... .n. ,roup exPeri.eo at.on. 
t'o remits oDt.lned Jor,.nstr.to that PO^°"^:^' 
\\r tne uso of photic flicker ,s c weapon. Suqnestion 

Ift tiv.. In Ut-...rotorv but ineffective w.th 
: rr ;ouPS in an .nerK.tion.,1 setting. urther 

io/ further specific research are provided. 

OA-I9-OOI-AMC-55I(X) (September 1964), 55 pp (UNCLAbiintu 
Ar"j5i 239. 

(U) A study of the past and ""t °2.r* 

si -ecf was acconpl ished and ana'.ysis based on best 
currently available data was made to determine the 
device size and complexity required to achieve the 
2c red effects a+ reasonable ranges. The study 
covered not on! y the use and effects of audible sound 
p°t atso ?he effects of infrasonlc and ultrason.c 
energy. 

(U) It is concluded tha+: 

(I) In persons exposed to the effect of continuous 
ndustrlal medium- and high-frequency ^\ 
intensity 85 to 120 db. functional disturbances 
of the cardiovascular system were frequently 

observed. 

(?) very often the subjects exhibited an Instability 
o^Ul arterial blood pressure. The electro- 
rordio^jraphV. data showed bradycardia w.th a 
t'endcncy to retardation of the ' "^''^^'f i^-;;' J" 
conductivity. plu<; a depression of f 
vK.at «.is rvost freouontly observed after physical 
stress and at the end of the work period. 



UNCLASSIFIED 



A-— ^->,^te--, Inr.jrn.jtiof- jl , In-., M.'w Jor-.oy, to AJviored J^esear-h 
c-s '^vnVv, v..r;,Mn.':ton, I'. Ojntrjct No. 'A)'\C1 (August I9^.'>), 

(.^ T^o rrinjrv tochnicjl v^bjoctives were to establish the 

c^.^rjcte-i^tlv'S ■.>f .1 a.ise^^uG ph.iso doton.ition system as a 

c;j^--e co'^trolle.j jcoustio power and to demonstrate 

^t^rtjin -rjctic3l aspects of the operation of a single 

- ; .:^-f reo'jencv qjseous phjse deton.ition tube such as life, 

re- iatri I ity , efficiency, .md other operational characteristics. 

. .4 -rees, T., and PeiMv, ^. (University of ^assachi.setts , 
'-assachjsetts). N-^l T a^p MfVAN pE^^FORMANCE , A PSYCHOPHYSIOLOGICAL 
Eraonorics. No. I, DP 35-97 (January 1963) (UNCLASSIFIED) 

(j) Distraction studied in terns of changes in ambient noise 
levels *^3S found 1o be a function of the arnount of change. 
Ahen adaptation of the ear is controlled by use of on-off 
scjnd sequences, ignoring distraction, performance is directiv 
•-elated to the on-off ratio early In exposure and inversely 
related to the ratio later in exposure. At alt sound 
ra*io performance in noise is better than !n quiet. When 
^istractio.i is taken into account, these results are 
i'^fljenced by the differences ir rate and amount of 
aiaotation of loudness and rate of habituation to 
distraction so that at any given time performance may 
see^' to be decreased, increased or unaffected. 

-I. PHYSIOLOGICAL RESPONSES TO HIGH INTENSITY INTERMITTENT SOUND, 

^-o4tra'coHene, Hempstead, New York, to Office of Naval Research, 
irqton, D. C, Contract No. NONR.2252(0l ) (May 1962), 12 pp (UNCLASSIFIED) 
21/^15), AD 467 525. . 

(\.) Eighteen subjects were exposed to brief periods of high- 
intensity intermittent sound at 3 pulses per second and at 
le/els of ^rom 100 to 120 db. Skin temperature, skin 
;-cedance, EkQ jnd continuous systolic b I ood" pressure from 
t-e firqer *^ere recorded. The results indicated little or 

fifff^r^f ^r. all the measures except GSR which showed a 
■ J- >r',r'::.ji in ma^^nitudo of rosponso with an increase 
- i-*;^'. ir/ of "y-y-jr-'^ , ■ Comparisons with previous reports 
: .re tt>-tjri^o explanations ar^, prosontod. 



UNCLASSIFIED 



UNCLASSIFIED 

1 I r - r-) April f r-vf. '••i-.;*.^ >i 

|-... 'f.irn.^, M^fj,,, ,,f n.,,.,1 I. ir- 

. 1 i' J • ;. (l,:,..L 111-) (I A ! 7/.)-.4) . 



r-v* tMflv i uj -f this ft»^»? »n;. proqr ifi, 

V I rr.!^^. :-n.j Nn- lnvt>'.ti j.jtioDS eft ttu? '.t.ntrjl 
ASto- v^? '•Mrir,.»h.s. I'Mr.'j-.onic i nstryr.en t;it t on 
3-. \:osI iru?^ jnj t)ji.lt tor :^rocibion irrddi.ition of 
♦i'^js es of tho oentrjl norvous svster!; C^onprehens i ve 
-istolo^i.-jl stuJios v^.^ro n.jle of lesions in tho brains ■ 
r.^ts jnj nor^Kt^v.> proJu'csi by ultrasonic irrjdiation. 

> . -.^ r-,vCMOJ^M> .IPU^GICAL RELATED TO rjOISE, Psychologie 

•--'^if.', \ol 5, OP ^^(>-27o (I95B) (UNCLASSIFIED) (PA 15,943). 

V, ^ ^^-0 rj^ure of noises in relation to their circumstances, 

r-e pnysloloaical and psychophysiological state and to 
r^t^ L>j5t training of the hearer was studied. The measure- 
.^e-^s^cf the noise levels between 15 and 160 ph* according 
to --e sources, the normal and pathological physiological 
e^^ects of noist on the ear and on other sense organs, the 
ceneral physiological effects on the organism, as well as the 
effects of ultrasonics, of vibrations and infrasonics, of 
sno^K^aves and of sudden variations in pressure were 
exarined. Noises are harmful above 86 ph, and dangerous 
arove MO ph. 

^-:c-n H J (LISAF Aero Medical Laboratory), Crannell, C. W. , and 

.-3n' O'. ^Miaiii university). ACOUSTIC NOISE AND REPEATED TIME JUDGMENTS 
' A VI ^'AL MCVEVENT PROJECTION TASK, Report No. WADC-TR-57-54 , Air _ 
esearc^^and Development Command, Wright-Patterson Air Force Base, Ohio 
••3-ch 1957), 26 pp (UNCLASSIFIED) (PA 13,057). 

(U) The effect of noise on time judgments was studied by 
•>3virg four groups of 50 subjects work on a visual- 
ncvement projection task In which a moving target 
disappeared and a guess had to be made as to when the 
target was under a crosshair. Effects of noise programs 
(groups) and of trials were significant beyond the 
,01 level of confidence. The effect appeared to be 
'se sane regardless of noise programs and Is a fairly 
smooth negatively accelerated rising curve In which 
ijdanent time increases with succeeding trials. The 
results su-goest that aporopriately programmed noise 
cistorts subjective time. 



: — ^ jnlt of loudness level on a scale beginning at zero for the 

zoun-i and corresponding to the decibel scale of sound intensity 
'',-.^r of shons of <i qiven sound being equal to the decibels of a 
,-. ,.io tonr! ■ yirtifi by tho listener to be equally loud. 
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l^'K STul^v, N,,i^,t? Lontrol, up .'?-27 (July T^^^'v) f :'JMA..I- 



vU' i*u» ottoctti of noi^e on m.jn .jrc? not so pimple thcjt fh»ry 
" i\ ^.t-uJ'Od on the bjsi-;, of stinulus an'j roi^ponso. The 
c*'xK t\\\^ -rinjljs rnjy occur during c? mjjor portior^ of d 
I'^tMi'^e. 1 ho resp.,nse rruiy not tjo»..ome .jppjrent for yoars. 

(l^ Attitudes jnd even ertKitional recjctions toward sounds 
jre often rryore closely related to context and past 
jssocijtions than to decibels or even sones. Significant 
nearinq loss can be demonstrated long before the exposure 
noise reaches or even approaches the level of aural pain. 
This hearing loss is progressive in the sense that longer 
exposures produce more loss. Hearing loss is greatest 
a-*- frequencies above that frequency range in the exposure 
noise in which there is the greatest concentration of 
acoustic energy. For a largo variety of complex industrial 
spectra, hearing loss starts in the 4 to 6 kcps region. 
Individuals differ greatly in their ability to take noise 
exposures; the hearing losses they suffer seem unrelated 
to their psychological attitude toward the noise. ^ 

Ensminger, D., CONCEPTS FOR THE POSSIBLE USE OF SOUND IN CROWD CONTROL, 
Enclosure 2, Report No. R-3567, from RACIC, Battelle Memorial Institute, 
Columbus Laboratories, Columbus, Ohio, to U. S. Army Land Warfare Laboratory, 
Aberdeen Proving Ground, Maryland (July 16, 1970), I p (UNCLASSIFIED). 

(U) Sound at the transition between audible and ultrasonic 
frequencies causes nausea and severe headaches. This 
transition range varies with the individual. Warbling 
through a frequency range of 14 through 22 kHz would cover 
the cut-off frequencies of most people. The effects are 
produced at Ic intensities but high intensities would 
insure quicker response. The operator is easily protected 
from these sounds by ear protectors built into riot helmets. 
Such sound is effective in causing nausea and headaches 
without exceeding a damaging intensity level. It would 
seem that this phenomenon could bo useful in riot control 
and the cost of equipment would be only nominal. 

Barriers and Deterrent Devices 

Packard, H. , REMINGTON'S NEW PLASTIC PELLETS, Guns and Ammo, Vol 15, No. 2, 
PD 52-53 (February 1971) (UNCLASSIFIED) (PA 38,761). 

(U) Remington's "Modi-Pac" is a 12-gauge shot-type shell 
in which the lead shot is replaced by polyethylene 
^i^stic pellets. These pellets are approximately 
0.17 inch in diameter and have a deterrent, effect on 



UNCLASSIFIED 



I., ; .. th,' -iMI.'t^v -^ill not ptjfH-tr.it.f .1 

,.\ . At 1...... rM'.-;tS por fornunr e is ''iuf.N M'j*.<;r 

Vr r. uf^.Jv'f VJrM>, .jm of f i <.ur ur.iUif <itt.jrk i 
Ai K'J wirn rK.ic th.Ki uJeou.itu protection. The stiel I 
, itvr.jttMy loud roport .iM'J ".j prominent mu//le 

1. .v.. .inJ Hu.vk, H. J.. A CO'.Mr.rjTAHY ON. LHOT-F I LUO !;Ar^ A'. A 
" T^^.\l' >i A•^)N rOK CKOWU CONTI.^)l., fron Battel le MoiTcrial institute., 

.Vl'lnrus l.oor.torlos. Columbus, (^hio, tu U. S. Army Land Warfare Laborat^r/. 
. A:-..,Joon r-.ovino Cround. Maryland. Contract No. I^AAUOS-TI-C-OI 6. 

(:•,vo^^er 4. 1970), 15 pp (FOR OFFICIAL J5E ONLY) (PA 38,647). 

L^X^TT) This report consists of a discussion of the use of 
sr^ot-fiiled baas as nonlethal weapons, six simple scenarios, 
and a short test outline of some factors that may affect 
Their use. It is concluded that a shot-filled spin- 
stabilized baa miqht be an effective control weapon for a 
rjnoe of about ISfeet to 150 or 200 feet. However, i+ 
ihculJ be used only after a demonstration of its non- 
lethal ity, range accuracy, knockdown capability, and 
*ound potential. Its use should be with actively forward 
tactics rather than in a defensive or passive mode. 

IC^ Mainhardt. R., THE STUN GUN - A NON-LETHAL WEAPON, Law and Order, Vol IB, 
' rto. 10, pp 86-68 (October 1970) (UNCLASSIFIED) (PA 38,639). 

(U) Any standard police or military weapon may be easily 
converted to fire the Stun Bag which consists of a flat, 
circular disc of woven material filled with bird shot. 
After folding to one-third its normal size, it is ejected 
from a shoulder launcher. It assumes its normal size 
shortly after election. It conforms to the shape of the 
target on contact and is capable of knocking down or 
stopping an on-coming person. The blow Intensities are 
well below those believed necessary to produce serious 
brain injury. It is not anticipated that blows to 
the chest would cause pulmonary or cardiovascular 
iniury. There is little doubt that a glancing blow will 
produce tearing and bruising of exposed skin areas. 

fiEV;P--T ANTIRIOT WEAPON: 'BULLETS' OF WOOD, U. S. News and World Report, 
vol LXIX, tio. 3, p 56 (July 20, 1970) (UNCLASSIFIED) (PA 38,643). 

(ij) Wooden oel lets, fired by compressed gas from rifle- 
style launchers, proved to be an effective crowd-dispersal 
«-a2on during disturbances at Berkeley. The device, known 
as tho MultlDle Raton Shell, was described by Berkeley 
---.ll-e as aDDarently more effective than tear gas. The 
-.-.1 l^ts stri'KO w'th a stinging i-^pact and have about the 

'o* foe t as a DiMy rlub, but from a range of 40 or more 
. -in-j tr.c'v are too 11 qht to be thrown back with force. 

- "'A+ r.^^n-,, the cell-^t does not break the skin, but 

'.,'■•! trea'. Donos it close range. 
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' ^\ A-^ v'- f^iiLtTs ;;,Ln Ar.AIN:.T CAIJFOKNIA UIDTlK'j, W.jshinrjton Post, p A-5 
(July 8, H70) (UNc^l.ASiJ FILL)) (F'A 5H,o44). 

(U). This article describes the same pellets reported on 
in -A 38,t>4^ (Item 106, on preceding page) and presents 
much of the same informjtion. The pel lets are stacked 
five deep in a metal cartridge I i ko a shotgun shell. 
They cost about $7 a piece, compared to $13 for a tear- 
gas canister, 

. 103. Young, R, B. , NON-LETHAL INCAPACITATION WEAPON (U), Final Report, Report No. 
LWL-CR-07B69, irom AAI Corp . , Cockeysv i I I e, Maryland, to S. Army Limited 
War Laboratory, Aberdeen Proving Ground, Maryland, Contract No. DAAD05-69-C-0I 1 7 
(November 1969), 60 pp (CONFI DENTI AL/Group 4) (PA 38,005), AD 509 675 L. 
[J) 

(pT The design of a weapon that will produce non lethal 
incapacitation has been accomplished. A low-signature, 
closed-gas launch system, compatible with the M79 grenade 
launcher or MI6 rifle,. is used to fire a deformable, 
spln-stabM Ized projectile. This projectile is made of 
a si I icone-rubber material, RTV. Head impact causes 
short-term loss of consciousness. Tests conducted with 
subhuman primates have demonstrated the feasibility of 
the concept and defined the system operating characteristics. 

109. Schulman, W. , Hansen, D. T., and Shukis, S. P., RED SMOKE GRENADE PRODUCTION: 
DATA COLLECTION AND ANALYSIS, Report for the period September 1968 - 

March 1969, Report No. EATR-4330, Weapons Development and Engineering 
L.c?boratories, Edgewood Arsena I , Maryland (November !969), 45 pp (UNCLASSIFIED) 
(PA 36,863). 

(U) At present, there is little scientifically supported 
knowledge about the parameters which influence burning 
time. The majority of the knowledge concerning what 
affects burning time has been obtained empirically or 
through trial and error. In order to control the 
burning time In an efficient manner, the relevant 
variables must be known. Identifying both these . 
variables and their importance is the purpose of this 
data collection and analysis. 

110. Smith, J. J., EVALUATION OF LIGHTWEIGHT, METAL ANTIPERSONNEL OBSTACLES, 
Report No. 1965, U. S. Army Mobility Equipment Research and Development 
Center, Fort Belvoir, Virginia (October 1969), 46 pp (UNCLASSIFIED) 

(PA 37,853), AD 865 076. 

CU) This report covers an evaluation of seven types of 
lightweight ant i -personne I obstacles: the double-apron 
fence, constructed of baroed wire and German barbed 
tape; triple standard concertina (TCS), constructed 
from barbed wire concertina and German barbed-wire 
concertina; the rapidly emplaced ant i -personnel 
obstacle (PEAPQ); the genera I -purpose, barbed-tape 
obstacle (GPBTO); and the caltrop. 
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ANALYSIS ANO CAtAlOO. f' ^rdLl proving Grouna. M..,lo.,o, 

^nd . 5ur.», of related "'"^'"P™"!?' ""l^r'^.^jH^^^'n ,c 
aoS IvlllaOle i.>formaf ion; however. ™ '!»^. 

«t;,ta5 and describing the experiences of various securiry 
control. 

COMPENDIUM COUNTERMINE SYMPOSIUM (U). he^d Mar ^^^^ 
WDbility Equipment Research and 

(May I. 1969) (SECRET/NOFORN/Group 3) (PA 36,694), AD 50/ i^^- 

(U) The proceedings of this sy^P^*' 'J'" ^. 
discussion of "caltrcis". These are two pieces of 
J re Jo Sed together so that when thrown they lano 
on ?hree polnti and the other point sticks up so 
?Sar^? w«? pierce the foot. The delay t me which 
these produce, not counting the surprise effect Is 
Tett^r^han current standard wire- and conce^tlna- 
type obstacles. Caltrops could be air emp laced. 

NOFORN/Group 3) (PA 33,700.4), AD 392 301 L. 

(U) Fact sheets are presented on a variety of barriers 
or base Sefense including double-apron fence, hgh-w ire 
entanglement, cattle fence ^^a In- 1 Ink fence, caltrops 
(barbed Impediment), barbed wire, and barbed tape. 

. . o c CPRFFNING AND SIGNALING SMOKES, Ethyl Corporation, Research 

'• ?;."i":oH;s':-4;;da^r«rch,ra" »■ ' » '-^^^^ified. 

(PA 32,149). 

(U) Readily disseminated agents for producing ei+her dense 
scree^tng smokes or chemi I uminescent signaling and marking 

::riiirdsi^:;ra.?'.nr;i?.r::'irt.er 
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in ^.irvin K. A., et jl., INTLKDICTION bYSTLM (U), Final Keport tkj. LWL-U<-Ob',M, , 
from Gener.il Dynjniics, Pornono Division, Pomona, California, to Aberdeen 
Provinq Ground, M.,ryland, Contract No. DA- 1 8-001 -AMC- 1 1 20( X) (September r>^.7). 
150 pp' (CONFIDENTIAL/Group 4) (PA 32,703). 

The purpose of this program wcis to dovelop for operational 
evaluation an airborne system for effectively interdicting^ 
enemy overland infiltration and supply routes. The emphasis 
was placed on a caltrop device and a simple dispenser to 
be employed from low-performance, high-payload Army aircraft. 
Tactical considerations in the use of this device are 
described. 

116 Applegate, R. , WEAPONS FOR RIOT CONTROL, ORDNANCE, Vol 51, No. 282, pp 604-609 
(May- June 1967) (UNCLASSIFIED) (PSI-C-688). 

(U) This article reviews some of the nonlethal riot-control 
equipment developed since about 1964. Among the devices 
which are discussed are the shock baton, the MPG-lOO 
grenade which expels a tear-gas charge without fragmenting, 
the Smith & Wesson Mercox dart/projectile revolver, the 
Chemical Mace, a projecti le which produces a flash and 
loud bang, another projectile designed for use against 
barricades, the "bdnana peel" concept, and foam. 

117. Gibson, C. T., IMPROVED INTEGRAL SMOKE GENERATOR (ACA.35/671), Final Report 
for the period March 15 to May 15, 1967, U. S. Army Concept Team In Vietnam 
(June 20, 1967), 16 pp (UNCLASSIFIED) (PA 28,243). 

(U) The purpose of this evaluation was to determine the 
operational suitability of an integral screening smoke 
generator mounted on the UH-l helicopter and to record 
the methods used for Its employment. 

Styles M. F. E., INTEGRAL SMOKE GENERATOR, AIRBORNE, CARGO HOOK COMPARTMENT 
VERSION, TYPE 53E00-62B, Final Report No. LWL-CR-02C65B, from The Bendix 
Corporation, Fluid Power Division, Utica, New York, to U. S. Army Limited. 
War Laboratory, Aberdeen Proving Ground, Maryland, Contract No. 
DA-I8-00I-AMC-II55(X) (June 1967), 176 pp (UNCLASSIFIED) (PA 29,749), 
AD 819 602 L. 

(U) A method of dispersing a small quantity of fog oil 
Into the hot jet-engine exhaust gases of a helicopter 
was devised. This method consisted of dispersing the 
fog oil Into small droplets through an atomizing nozzle 
and directing the droplets Into the exhaust area where 
they were vaporized. As the vapor passed Into the 
cooler air beyond the engine, the vapor condensed, 
forming a very dense cloud of white smoke or fog. 
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IN. Styles. M. F. F . , INT^.O^ML SMOKt! CrNLfMTOK, AIKRORNL, HfATlM COMf^ARTMLf JT 
VERSION, TYPt ^^COO-bPA, Final Report No* LWL-CR-02C6^A, from The Bendix 
Corporation, Fluid Power Division, IJtica, New York, to U. Army Limited 
War Laboratory, Aberdeen Proving Ground, Maryland, Contract No. 
0A-lfl-00l-AMC-H55(X) (May \9bl) , 223 pp (UNCLASSIFIED) (PA 
AD 819 601 L, 

(U) The purpose of this work was to develop an effective, 
safe, and economical method of generating a smoke screen 
to provide cover during operations. 

120, ENGINEERING DESIGN HANDBOOK, MILITARY PYROTECHNICS SERIES, PART ONE: THEORY 
AND APPLICATION, Report No. AMCP 706-185, Headquarters, U. S. Army Materiel 
CofTwand, Washington, D. C. (April 1967), 242 pp (UNCLASSIFIED) (PA 31,518), 
AD 817 071 L. 

(U) This handbook Includes a chapter on the history of 
the pyrotechnic art, a chapter giving a general Introduction 
to the application of pyrotechnic devices to military 
problems, and chapters on Rhys leal -Chemical Relationships, 
Visibility, Production of Heat, Production of Light, and 
Production of Smoke. Chapter 7 deals with the production 
of tactically useful smoke. 

121. Stanley, A. T., CALTROPS, TACTICAL ANTIPERSONNEL OBSTACLES, Interim Report 
No. 1871, for the period May 6 - August 4, 1966, from U. S. Army Engineer 
Research and Development Laboratories, Fort Belvoir, Virginia, to U. S. 

Army Materiel Command, Washington, D. C. (October 1966), 72 pp (UNCLASSIFIED) 
(PA 26,251), AD 802 059. 

(U) This report covers an Investigation of caltrops used as 
ant i -personnel obstacles. The conclusions reached Included: 

(1) Caltrops will penetrate footgear to Inflict 
puncture Injuries on all types and conditions 
of soli consldjred except In areas where 
walking would be difficult because of the 
depth to which a foot would sink. 

(2) The delay time caused by caltrops will exceed 
that created by triple standard concertina. 

(3) Incapacitation results from swelling and pain 
approximately 30 minutes after Injury. 
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^ -'K^-'v t [H ■ AM\ irj JK'lAM MAI fUl<' THl f IlLU (VALUAltON Of MILIJA-Y 
■■-•.i. : 'xAfh N ACUNr;, K:urth Vu-irtofly f'rotjress f<eport for the pt-ricO April- 
Julv I'^t-r, Kepv)rt No. e.^r.- I ')-'^., f rom f ;(:a (xjrp . , (Hedfr^rd, Mjssach.jsot t s , to 
Asst'«;^rvnf 7tV'hnolo*]y Hrjnrh, U. 1^ . Army Di nicturjte of Technicdl '.upport, 
t J.jt^w.x^J Arson.ll, MjryLind, ( ontr.ict No. DA- 1 8-03'3-ArC-706( A)' (August IW.) 
PP (UNCLASSIFIED) (PA 26,bH9), AD 804 963. ' 

(U) This program was established to determine the feasibility 
of jnd to develop procedures and instrumentation for the 
field evaluation of obscuration agents. Field testing of 
munitions and analysis of the data were begun. Initial 

results indicate that obscurance is a rapidly varying <^ 

function of time with a power spectrum that conforms 

closely to that of the vertical component of wind velocity 

near the ground. A number of instrument and procedural 

modifications were accomplished; recommendations for 

additional modifications were made. 

125. '^IcLain, W. H., and Evans, R. W. , A NEW SMOKE SCREENING CHEMICAL FOR USE IN 
AERIAL SMOKE TANKS, Final and Summary Report No. 6, from University of 
Denver, Mechanics Division, to U. S. Army Chemical Research and Development 
Laboratories, Edgewood Arsenal, Maryland, Contract No. DA 1 8-035- AMC- 1 27(A) 
(December 1965), 219 pp (UNCLASSIFIED) (PA 22,868), AD 479 680. 

(U) A review of the I iterature for chemical smoke agents 
is presented. Based on this review an experimental program 
to evaluate new liquid smoke agents was formulated. The 
results of this experimental program indicated that liquid 
agents possessing an obscuring power greater than FS can 
be developed using selected mixtures, solutions, and 
compounds of phosphorus.. 

124. Sprang, W. 0., NONLETHAL INCAPACITATING WEAPON: EXTENSIBLE BILLY CLUB, Paper 
No. RAC-TP-194, from Research Analysis Corporation, McLean, Virginia, to 
Advanced Research Projects Agency, Washington, D. C, Contract No. SD-212 
(November 1965), 20 pp (UNCLASSIFIED) (PA 19,988). 

(U) The Japanese have developed a three-section telescopic 
billy club, which In the collapsed position can be concealed 
.on a person but is quickly flicked Into the extended position. 
RAC has found it is feasible to incorporate an extensible 
self-locking knife blade in the forward tubular section of 
a similar club. It is feasible to lock the tubular club 
sections positively to prevent collapse of the club while 
in operation. No conclusion was drawn as to the lethality 
of the extensible blade. 
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4.1 

. . ... . ,- iM, HI Aim MA.'AKir. Of awiAiN >v)Kr dyi:, m '.n'-*<tnT um , 

,\v.v.t',^r l .N PP (UNri AU-jrilD) (PA ^1,562). Al. 40^ H'J. 

(.., i.,. 'ovio and carcinogenic he.jlth haz.irds ^"ociated 

•,.,o;j.res for srK..ko dyes. ..n^ discussed with reference 

. fe-r5 of exposure, chemical structure, hazardous 

r:p: "I . nd Trolysis reaction products. Reco.roeodat,ons 

;or avoidi^o these health h.uards are also pro.3nted. 

. . ^ V AEROSOL SPRAY SMOKE DEVICE. Technical Memorandum No. 1610. 

"rtAa ^•i;;.rc^Laboratories. Picatinny Arsenal ^ver. New Jersey 

(v^nS.^^)". 9 pp (UNCLASSIFIED) (PA 17,8^8). AD 461 989. 

(M) An aerosol spray smoke *°^'^'=P^";'"?„*'^3^:^et 
s-K^ke has been developed for use .n S'g"a''"9. +a^get 

narking, and for screening P^^'^^' /'l^lr Incheftn 
<;teel cvltnder (6 nches long and 3-1/2 inches in 
d a^tlr! cont ining titanium tetrachloride, white 
nho^horus in solution with carbon disulf de and carbon 
■te?-achioride. and Freon-12 propel lant. In the prototype 
developed, a brass needle valve is screwed Into a 
threaded opening at one end of the cy i . nder. When the 
Tarallv operated valve is opened, a fh-qual ity 

white srtoke is discharged for from 2 to 5 minutes, in. s. 
sroke is formed by the reaction of +1 tan . urn tetra- 
cMoride with the moisture in the air to form white 
t i rani urn hydroxi de. 
cK-^i«ckw A A FUNDAMENTALS OF PYROTECHNICS, Technical Memorandum (to. 

(PA 18.621), AD 462 474. 

(in Chanters XVIII and XIX deal with masking smoke 
compositions and colored smoke co-r^ositions, respectively. 

Szten. E. M.. Seeger. H. G.. and Sprang. W. 0.. V^'ki^'rHe'lislarS 

b;?: s^.pS°rSiri^L:rJirr^^ 

(PA 16.699). 

(U) This study indicated that a weapon can be 'designed to 
eiect a stream of salt water propelled by CO,. However, it 
-if regarded as doubtful that a weapon of thfs type «ou M 
produce a positive deterrent to a determined attack. The 

esiqned was portable but was l imited to f f ^^^^^^^ 
'■^.^^r-. 30 feet. To be effective beyond th s distance. 
H'^apr. wouU have to be larger and. thus, no longer 
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. i. I>^Mv:AL rOKtir^N UNCCNVCNTIOrjAL WAR/ ARE WLAPON^ (U), Report fJo . r^.li. 58!-S0ii^, 
U. S. Army Foreiqn Science and Technology Center, Munitions Building, Army 
Materiel Command", Washington, 0. C. (September 1964), 56 pp (COf^FI urNT I AL/ 
oroup 4) (PA 15,317). 

(U) This study describes and presents M lustrations of 
typical foreign unconventional warfare weapons and devices, 
i nc I ud i ng ca I trops, 

30. Parent, P. A., BIOLOGICAL EFFECTS OF COLORED SMOKE INGREDIENTS, Special 
Publication No. 4-59,. U. S. Army Chemical Research and Devejopment 
Laboratories, Edgewood Arsenal, Maryland (September 1964), 35 pp 
(UNCLASSIFIED) (PA 13,580), AD 451 092. 

(U) The toxicity values, or ratings by various, but usual 
routes are reported. for the colored smoke Ingredients 
l-(methylamino)anthraquinone, auramine, kerosene, potassium 
chlorate, col loidal sulfur, potassium nitrate, magnesium 
carbonate and charcoal. Tests for carcinogenic action 
are tabulated for benzanthrone, Indanthrene Golden Yellow 
GK (dIbenzoCa,nDpyrene-7,l4-dione), 2- (4-di methyl ami no- 
pheny lazo)-naphthalene and auramine. Other biological 
effects of many of the compounds or elemeht^> are given. 

31 App legate, R. , NEW RIOT CONTROL WEAPONS, Ordnance, Vol 49, No. 265 (July- 
August IQ64), pp 67-70 (UNCLASSIFIED) (PSI-C-687). 

(U) Some of the non lethal weapons or agents mentioned In 
this article include electrically charged vehicles, 
ultraviolet marking material, electric shocks administered 
down streams of water, sound projectors,- bl Indlng lights, 
and tranqui I izing and "nerve gases". 

32. Kracke, R- D., SUMMARY REPORT ON SMOKE AND INCENDIARY PROJECTILES (U), 

Technical Memoranc* :m No. 63-15, U. £. Army Chemical Research and Development 
Laboratories, Edgewood Arsenal , Maryland (January 1964), 24 pp (CONFIDENTIAL/. 
Group 4) (PA 22,899), AD 370 825. 

V.Afi^ WP and the modified forms of WP (PWP, PWPV and SWP) 
in projiBCtiles In general produce better ground smoke 
screens than any known nonphosphorus screening smoke 
material. Modified WP fillings for projectiles have 
been developed which are capable of more than doubling 
the ground smoke screening of effectiveness of the 
standard WP-f 11 led projectiles. However, under some 
conditions, the modified WP fillings produce bal I Istlcal ly 
unstable rotat I ng-type munitions. It Is recommended 
that a research study be Initiated to seek new Incendiary 
fillings for munitions. 
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MS. Apple.j^Te, K., CROWD ANU KIOT CONTKOL, The :,tcckpulo Conpciny , Hear r i ouur j , 
rennsvlvjriia ( Ht)4 ) ( UNCI AS*J I F I LU) (PA 9442). 

(U) Chdptor b is entitled "Obscuring Smoke for Cro^d 
and Riot Contror' and is a quite thorough treatment 
of smoke munitions and techniques of employment. 

IS4 GENERATOR, SMOKE, MECHANICAL, PULSE JET, M3A3, Manual. No. TM 3-1040-202-1?, 
Headquarters, Department of the Army, Washington, D. C. (December 1963), 
64 pp (UNCLASSIFIED) (PA 34,646). 

(U) This manual Is published for the use of the personnel 
to whom the Generator, Smoke, Mechanical, Pulse Jet, 
ABC-M3A3 is issued. It contains information on the 
operation and maintenance of the equipment as well as 
descriptions of major groups and their functions in 
relation to the operation of the smoke generator. 

135 Finklestein, L. , HISTORY OF RESEARCH AND DEVELOPMENT OF THE CHEMICAL WAPFA^E 

SERVICE IN WORLD WAR II (JULY I, 1940 - DECEMBER 31, 1945), Special Publication 
No 1-42 U. S. Army Chemical Research and Development Laboratories, 
Edqewood Arsenal, Maryland (June 1964) (UNCLASSIFIED) (Part I, 172 pp 
[PA 17,6291 AD 461 128; Part M, 171 pp [PA 17,653], AD 461 »29; Part Ml, 
396 pp [PA 17,6573, AD. 461 130; Part IV, 180 pp [PA 17,654], AD 461 131). 

(U) This report on screening smokes Is one of a series of 
historical monographs. It covers not only research and 
development of the Chemical Warfare Service In the area 
of screening smokes during World War II, but It also 
oresents theoretical and mathematical material pertinent 
to the subject, regardless of Its source. 

156. Hahn, Col. P. H. (USMC), EVALUATION OF THE HAND HELD WIRE GUN, Final Report, 
U S. Marine Cbrps Landing Force Development Center, Quantico, Virginia, 
Project No. 44-62-04 (Undated), 16 pp (UNCLASSIFIED) (PA 7802). 

(U) The Marine Corps tested the Hand Held Wire Gun for 
possible use as an anti-personnel or riot-control weapon 
for unconventional warfare. This cylindrical gun Is 
10 inches long, 3-3/4 Inches in diameter, and weighs 
about I I pounds. The 450- foot w I re coH Is wound with 
sufficient energy to be propelled about 80 feet upon 
release. It is activated by retracting a pull ring, 
similar to that on a hand grenade, which Is attached 
to a sear. The wire coil plugs Itself out In 
essentially a straight line In from 6 to 7 seconds. 
In the tests described here, the gun did not meet 
Marine Corps requirements. 
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(U) Nonlethal weaponry Is surveyed and an annotated bibliography on 
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are the chemical Incapacitating systems discussed. Delivery systems for the 
chemical agents are given. Visible, IR and UV light, laser radiation, microwave 
raciiation, and sound are used for distracting and disorientating victims. 
Barriers and mechanical deterrents are discussed which Inflict physical 
cJiscomfort through direct mechanical or electrical means. The techniques 
presented in this survey are of value to military and police activities. 
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